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THIS TEXT WAS CREATED IN AN ATTEMPT TO CENTRALIZE 
THE ESSENTIAL INFORMATION REQUIRED TO MAINTAIN THE 11/750 
AT A BRANCH LEVEL. CONTAINED IN THIS TEXT IS INFORMATION 
CONCERNING BOARD LOCATIONS: GATE ARRAYS LOCATED ON EACH 
ROARD,y BASIC FUNCTIONS OF THE CHIPS: FART NUMBERS: ANTI MISC. 
OTHER INFORMATION YOU MIGHT FINI: USEFUL WHEN INSTALLING OR 
MAINTAINING THE VAX 11/7750 SYSTEMS. ee 

THE INTENT OF THIS GUIDE IS NOT TO BECOME A STEP 
RY STEF TROUBLESHOOTING TOOL» ONLY TO MAKE SOME USEFUL 
INFORMATION AVAILABLE IN A SINGLE FACKAGE. | 
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BLOCK DIAGRAM 
VAX 11/750 


(GATE ARRAYLEVEL) 
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VAX LI/7§90O MAINTENANCE PHILP 


THE CUSTUMER ITS REQUIRED TQ PROVIDE A VOICE GRADE TELEPROMNE 
LINE AND CONNECTOR FOR ONC CNIGITAL DIASYOSTIC CEsTeR) © 
COMMUNICATION, (THIS REGUIREMENT IS INCLUDED wITd FPCWER AND 
ENVIRGNMENTAL REQUIREMENTS 1h ThE VAX 117750 SITE PREPARATION 
GUIDE. P/N EK=CORP“SP=-003 ) CREV. IS SUBJECT TQ CHaNGE) 


ThE RDM UPTION WILL BE INSTALLED IN THE SACKPLANE OF ALL VAX 
11/750 SYSTEMS DIGITAL INSIALLS, TO PROVE THE VALUE GF kv TOA 
THE CUSTOMER DURING THE WARRANTY PERICO. IT "ILL 5E LEFT IW 
THE BACKPLANE FOR ALL CUSTOMERS wITH THE STANDARD RD 
MAINTENANCE CONTRACT. 


BASIC FLOWS 


o 


THE CUSTOMER CALLS THE DDC "TOUL FREE NUMBER" WHEN THERE IS 
A PROBLEM. 


(NOTES NUMBERS ARE SUBJECT TO CHANGE) 

1-800-525-6570 FOR DDC CONNECTION 

1-303-599-4000 FOR ENGINEER ASSISTANCE (NOT TOLL FREE) 
1-303-593-7890 U.S.F.S. LISRARY 0.£.C. EMPLOYEES ONLY 
MAIL STOP CX/DDC COLORADO SPRINGS, COLORADO 

THE DOC PERFORMS REMOTE SUBSYSTEM ISOLATION. 

THE DOC IDENTIFIFS THF FAILING OPTION TO THE S3RAWCH UFFICE. 


THE BFANCH OFFICE SEND THE RIGHT ENGINEER AITH THE RIGHT 
PARTS TO FIX THE PRCBLEM., 


FOR CPU PROBLEMS? 
THE ENGINEER TAKES THE CPU SPARES AND RDM TOOL TO THE SITE, 
THE ENGIWEER RUUS THE TUS8 NICFCOIAGNOSTIC CASSETTE TAEES. 


FOR CUSTOMERS WITHA NON@-RD CONTRACTS, THE ENGINESR INSTALLS 
THE ROM TOOL INTO THE VAX 11/750 BACKPLANE, AND REMOVES IT 
WHEN nHE/Sneé COAPLETES TYE wORK, 


ON CPU LOGIC AODULES, FAULTS AFF ISOLATED TO A SPECIFIC 
MODULE AND SIMULTAINEQUSLY TN A STRING OF CHIPS (AVERAGE CF 
TVO GATE ARRAYS). 


THE ENGINEER PERFIRSS COMPONENT LEVEL REPLACEYENT (CLR) 3Y 
REPLACING THE INDICATED GATE APRAYS. 


THE FIX SHOQULD THEY BE VFPYIFIEF wITR THe DOC CEILER Ju ASSIST 
THEM wITH SYILVING A CASE RISLURY uF FAILURES FOR THR 113/750. 
THIS LS IMPURTANT!!! 


wHei: CLR QUES KOT CURRECT TRE FAULT Ob CPY LOGIC NCCULES, and 
ALL OTHER Cell FATLIFES, TRe FATULSG suCULe Je ASSEMELI IS 
REPLACED, 
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VAX-11/758 Simplified System Block Diagram 
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AAJGR BUS OFFTYITICGUS 


THE ‘MAJOR COMPOMENTS (IF THE PROCESSOR ARE LUTERCUNNECTED 
VIA TwO 32 BIT "LOW TRUE" BUSSES CALLED THE “EMORY sUS (C¥MBUS) 
AND THE wRITE BUS CARUS). | 


4508s 


wBUSS 


CMI 


NOTES 


THE “EMORY BUS TS PRIMARILY USED WHEN SOURCING PRCGRAM 
INSTRUCTIOXN OPERAND DATA FROM MEMORY, THROUGH THE MIC 
MODULE AND TO THE DPRK FOR PROCESSING. If MAY ALSC BE 
UTILIZED WHEN THE OPTIONAL FLOATING POINT ACCELERATOR 
REQUIRES OPERAND DATA FRGmM THE 41C MID'LE OK MEMCKY. 
THE “BUS IS NORMALLY SUOURCED FRUM THE MIC MOCULE EUT 
IT CAN ALSO BE LOADED BY THE MTENP REGISTERS GN TRE 
DPM AODULE. CONTROL CF THE MBUS IS ACCIMPLISHEOD EY 
MICROCODE FIELDS AND CANNHCT GE DIRECTLY ACCESSEvD eY 
THE CONSOLE TERMIWAL. 


THE WRITE BUS IS THE BASIC iInNTERCONNECTION BETWEEN 
FOUR OF THE MAJOR CPU MUDLLES (NPM, 4IC, UsI, FRA). 
THE WRITE SUS ACTIVITY IS CONTROLLED VTA MICRGCOLE | 
FIELOS AND CAN 6E UTILIZED SY MOST CIMPONENTS INTERNAL 
TO THE CPU KERNAL. TRE WRUS LIKE THE “80S CANNOT -8E 
DIRECTLY ACCESSED BY THE CONSOLE TERMINAL, 


THE CPU MEMORY INTERCONNECT BUS IS THe MAJOR CENTEAL 
BUS. IT TS A TRI@WSTATE SUS (SOME SIGNALS ARE LOCw TRUE 
AND OTHERS ARE HI TRUE) wHICH PROVIOES THE HIGnH SPEED 
TRANSFER OF DATA BETWEEN CPU, MEMORY, AND DEVICE 
ADAPTERS (I.E. RH750, Dw750, FP750,0R750,CI7S0 eLfC.). 


INDIVIDUAL MOQOULES AND GATE*ARRAYS “AY HAVE THIER Owe 
INTERNAL BUS STRUCTURES GUT THeY wILL 3£ DEALT «Ith 
AS WE ENCOUNTER THEM IN TRIS Text. 


BACKPLANE, REARVIEW 
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SUPPLY PART 
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BACKUPS: 





DC |-5VB] +12VB 


JUMPERS 


ULD PART #°S 


7015929"0U = 115 
701592901 = 239 
7016157"01 = 2.5 
7916156901 = 5,0 


L5-30P (C1ISVAC) 
6-15P (230VAC) 


H7112 


pees VOLTAGES 


+2.5V POWER 





STATUS SIGNALS 





BLOWER | Fy ow BACKUP Lo 41.2 | 10A 
MOTOR® UNIT AC +2.5 +#5V8 
I (OPTIONAL) LO 865A 10A 
"ASSEMBLIES RELATED TO H7104 : ao 


POWER SYSTEM AS CONFIGURED 
FOR OPERATION WITH THE VAX—11/750 


117104 Power System Block Diagram 


Wey PARE ¥7S 
VOLT 
VOLT 
VOUT H7L94eC 
VOT Ay Lvd~r 


45V POWER 
SUPPLY 
ASSEMBLY 






415V 
2A 
4§V 
135A 


—15V © 
3.5A 





000000 


OSFFFF 
040000 
O7FFFF 
090000 
OSFFFF 
ocoo00 
FEEEF 
100000 
13FFFF 
140000 
LIFFFF 
180000 
18F FFF 
100000 
1fFFEF 


F10000 ‘2 pt 


TARRAY BOARD M3739 


1/0 SPACE 


Foods 3 
rzo004 
anes 
rzo4oo 
Fre000 
rzaeoo 
Fzse00 
r2aoco | _WASSAUS ADAPTOR 1 INT. REGISTERS 
F2aeoo 
F2As00 
racona 
F200 
rzceoo 


F30000 ste LPL SS caer aL SH, sey SES 


F30004-C 


F30800 


Ye 


£32000 2ND UNIBUS DATA PATH CONT. STA 
F32800 sh ee MAP id el 


2NO0 UNIBUS MEMORY SPACE 
128KW 


UNIBUS MEMORY 


SPACE 128KW 


VAX-11/75@8 Physical 





Memory Organization 


END OF EXISTENT MEMORY 


Expansion Sexe far Me7S0's 


VMS -SHUTIOWN FROCEDURE 


TQ BRING THE VAX/YMS OFERATING SYSTEM DOWN: ONE MUST 

HAVE THE FROPER FRIVILEGES. THESE CAN BE HAD BY LOGGING INTO THE 
SYSTEM MANAGERS ACCOUNT. THE NORMAL FIELD SERVICE ACCOUNT May 
NOT HAVE THE FRIVILEGES TO BRING THE SYSTEM DOWN. 


SQ LOGOUT FROM THE ACCOUNT YOU ARE INy IF YOUR INs ANDI LOG INTO 
THE SYSTEM MANAGERS ACCOUNT AS SHOWN BELOW (UNDERLINED). 


(OF COURSE IN THE FIELD YOU PROBABLY WILL NOT HAVE THE FASSWORD) 


USERNAME; SYSTEM 


NOTE THE FASSWORD IS NOT OQISFLAYED. 
AFTER YOU HAVE THE °$° FPROMFT> THEN TYFE THE UNDERLINED RESFONSES. 
Welcome to VAX/VMS Version VX.X 


$ CSYSSSYSTEM: SHUTDOWN OR $ @CSYSEXEISHUTTIOWN 


System shutdown commend Frrocedure. 
2S-MAR-1980 09355323 
How many minutes umtil shutdown?: 10 Cor whatever) 


Resson?: FM Cor <CR> if mo message is desired) 


[lo vou want to srin down the disks?’ YES ‘ar «CR? if mot) 


Exrected urtime? (<CR: if mot known)? 
Enable sutomatic reboot?: 


YOU HAVE NOW STARTED THE SHUTIOWN FPROCEDURE. YOU HAVE GIVEN IT 
TEN MINUTES TO fO THIS: ALSO GIVEN THE REASON AS SYSTEM FM: ANT 
TOLI IT THAT YOU WANTED TO SFIN DOWN THE USER FACKS (NQT THE 
SYSTEM FACK). THE SYSTEM WILL SEND OUT A WARNING AT FREDRETERMINED 
TIMES. IT WILL STOF ALL QUEUES» LOG EVERYONE QUT ANT FINALLY 

COME UF WITH THE FOLLOWING MESSAGE?! 


SYSTEM SHUTDOWN COMPLETE - USE CONSOLE TO HALT SYSTEM 


NOW YOU CAN TYFE A CONTROL °F“ TO GET BACK TOA 
CONSOLE COMMANDI LANGUAGE MODE WITH THE FROMF YT Soeo*, 
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LOOO1 FPA 
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tF7SO 


Tne Floating Point accelerétor (FEA) = 
An opttonal hichespeed frocessor extention 
to the Vaxel1/750 CPU. FET7SO. 


A. Purroses; 


i. 


Ze 


3. 


To increase the speea at which the 
Vaxe11/750 can execute certain 
floating point instructions, 

a. Single-precision floating 

b. Doubleeprecision floating 

Cc. Extended Modulus (EMOD) 


Gd. Polynomial (CFOLY) 


To enhance the execution of integer 
multiply instructicns 


It will not accelerate execution of 
grand (G) or huge (H) floating 
instructions. 


B. Characteristics: 


1. 


Extended-Hex Module 

28 gate arrays 

64-bit fraction data path 
No internal diagnostics | 
8Oepit micro-word 


Cpeerates indcependcently of the CFU 


a. 


De 


Uses CPU data cacne for data fetcn 


Uses the CPU Instructicn buffer for 
instruction fetch 


wnile FPA is executins, tne CPU can; 
1) Calculate remory sdcresses 
2) Fetch data 


3) Prepare to trensmit céta 
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4) Store FPA results 


7. Can operate on numbers from .29 X 10 to 
1.7 X 10 

8. Can operate on signed integers from 2 to 
2 =15 | 


Interfacing to the CFU. 

1. M-Bus 

2. WeBusS 

3. Miscellaneous 
@. Control store address lines from CCS. 
be Exceptions/Interrupts to UBI. 
ce. Clock signals from the DPM, 


G. Others, to and from all of the above. 
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THE MICROF(CHeE LISTINGS FOR ECKABLEXE AND ECKAC.EXE 
GIVE BOARD LAYOUTS AND LOCATICNS OF EACH GATE ARFAY, 


BOARD CONFIGURATIONS 


(TOP) 
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TRE FPA 


i FCC i 


MODULE #LOOOtl 


| FQA | {| EFEX if FEX | 


Q> LED CFPA ENABLED) 


ee 
Pn 
ae 
=e 
Pan | 
os 
ae 


|} FA ( 


1 rFA I 
1 rcs I 
i Fest 
1 fest 
1 Fro 
1 Frio | 
1 CLA t 
1 F194 


-—- 


1 fro | 
| Ft | 
| FaR 
1 PRI 
1 frat 
) FID. | 
orm 
\ Fr 


C4 
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Oy GE 


MBUS 


OPERANDS/RESULTS 





FPA CONDITION CODES 


INTERFACE CONTROL 
| CS FPA 






CONTROL 


LOGIC CONTROL 


SISNALS 
INTERFACE CONTROL 


CS WCTRL | 


| STATUS 
OPCODES | n ; SIGNALS 


XBUF 


CONTROL SIGNALS 
TIMING SIGNALS 


FPA 1/O CPU SIGNAL INTERFACE 
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FP7S50 INSTALLATION PROCEDURE 
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NITES 


*** CAUTION ¥*¥* 


THE LO001 ‘“ODULE, AS ALL 11/7750 MCDULES, 
CONTAINS ELECTROSTATIC DISCHARGE SENSTIVE DEVICES CESDS). 
THE USE OF THE VELOSTAT KIT IS ESSENTIAL 
TO PREVENT DAMAGE ®HICH MAY NOT 
BECOME IMMEDIATELY APPARENT, 
CVELOSTAT KIT NUMBER A2=-80299"10) 


1) Run system shutdown or the equivalent (@SYSSSYSTEM:SHUTDOWN) 


2) Verify that the nardware revision level is Rev 3 or higher, 
and microcode revision level is equal to or epceter that 94 
decimal (step 4). 


3) The FP7S50O will only work correctly in 11/750 systems that 


contains MINIMUM CPU Microcode revision 94. To verify revision level 


of the 11/750 system examine the System IDENTIFICATION Register 
(SID). | 


4) Place the keyswitch to the LOCAL position, HALT system 
(*P) and type the following: 


>>>E/I 3E 
Cprintout) I QOQQ00SE , O200SEXX 
| | 
} Sewanee £¥¥ 
e Hardware Rey 
Ucode Rev 94 
CHEX SE) 
XX = 03 LOOL!L controller/old backslane 
XX = 30 LO0011 controller/old backplane/SID switch 
XX = 


38 LOO16 controller/new backpnlane/SID switch 


VAX7SO0"-R-003 FCO (REV 94 Micro code) is a prerequisite before 
the installation of a FP750 option. This FCO consists of rework 
to the LO004 UBI nodule and replacement of the LO00S5 CCS module, 
this will bring both modules (CCS and UBI) to REV "HK", 


Tnis FCO can be Ordered using F£OQ-01128=-01 nunber, 
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*** OD NOT INSTALL THE L0901 MODULE WITHOUT: PROPER MICROCODE LEVEL *** 


S) Place tne frontpanel Action on Power Switch to the HALT 
position, and renove power from the system. 


6) Unpack the VeloStat tool from its container, ooen package, 

and attach the 15° pot ground cord to the VeloStat snap fastener, 
which attacned to the wrist strap. Attach the end with the alligator 
Clip to a reliable electrical ground on the 11/750 system, 


7) Install the LO0O01 FPA module in slot #i of the CMI backplane. 
If the RDM or DM LO006 module is not already resident in the 
CPU, install it in slot #6, nove the console and TUS& cables 
from the left side to the right side of slot #6 on the processor 
backplane (looking at the back of the processer),. 


8) Reapply primary power by turning the keyswitch to local 
position, on the console panel. The systan will come up in 
tne HALT state, with the console prompt »>)>, 


9) Test the FPA’S ON/OFF (Cenavnle/disable) capability by using the 
following console commands: 


>>> D/I 28 ~~ «0 
>>> E/I 23 


Cprint out) 00000028 00000000 


Depositing 0 to IPR# 28 disables FPA (GREEN LED will not be lit) 


>>> O/T 28 8000 
>>> E/T 28 


(print out) 00000028 00000001 


Devositing 8000 to IPR# 28 enables FPA (GREEN LED will be lit). 


teserved Overang 


Aecelerator Type OOS © OOF 0 6 988908 BSA ODOT TOET EOS DOBBS SCOR BeBe eeeee 
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NITE: FP750 uses tne Accelerator Status/Contro! reqister IPR #28 


The followina diagram describes the bit position of the 
Accelerator Control/Status Feaister (ACCS) 


31 24 23 16 15 8 7 0 


é 
Se Ger aGa eee aes OSGeTS Oe OOOO OSG sCoe anes eaeenses eG OQ eeasaaensa @G @ @& 


(xoooxaoo0oo0odo0000gngng00xg0009000000000X 1 


e* as eweeaes*® ae eNO eETFaeeanseasseaewssa* See STZeesBassetZesaeuneuvwsaeasavansa 


' dl 
srror ee=” | 
o 


¢~eweenwoemeontaeanveeoaa+ 


QQ a sm oo 


- 


qQa=w om 


Sit <15> 2 FPA Enable («*0) 
Bit <7:3:0> = Accelerator Type 
No accelerator (Cor disabled FPA) 


Enabled FPA 
55 = reserved 


na) & © 


nN it 


Notes ACCS <15> always reads as 0. Im order to determine {if an 
11/750 nas an FPA you must first write a ito ACCS <15§> 
then read ACCS <>. If it reads 0 there is no FPA present, 
if it reads back as an 1 there is an FPA and it is now 
Enabled. 


gnostic Acceptance 


+0 00 08 00 08 68 OG TE OG fe 8t Oe Oe te fe OR OF Ot 


Tne VAX Arenitectural and Floating Point Instruction 
Exercisers are used to verify tne integrity of the FP7590 option. 
These instruction exercisers will run under the Diagnostic Suvervisor 
Standealone or oneline, but to properly test the FP7S0 they should 
be run stand-alone. (In oneline mode, tney cannot disable and 
enable the FP7S0). The enhanced DPF micro diagnostic is used to 
verify the logic wnich {interfaces the FP750 from the DPM nodule 
of the 11/7850 processor. 


Version V07.2 or greater of the ECKAB DPM micro diagnostic will 
verify some of the CPUeFPA interface logic. Verification of this 
interface losic, which is resident in the DPM module of the CPY 
and is not activated until the FPA is enabled, is tested under 
test D2-0C of this diagnostic. These test are listed below: 


D2 Tne FPA Enable/Disable Funetion 
D3 FPA Stall/vait Test 

D4 MABUS/WBUS Interface Test 

D5 FPA Reserved Operand Trap Test 
06 FPA Trap Logic Test 

07 Condition Code Test (1 of 4) 

08 Condition Code Test (2 of 4) 

De Condition Code Test (3 of 4) 

DA Condition Code Test (4 of 4) 

D8 FPA Conv fo Condition Codes 


OC FPA Cooy of tne FU Ait 


10) Boot Diagnostie Sunervisor (ECSAA) and attach the processor, 


>>> B/10 #£=[{(device] | 
DS> ATT KA7SO CMI KAO NO NO YES O f 


@é—— 9d 


C(Accelator type) 


| ere ( 1=FPA O=No FPA) 
DS> SELect ALL 


BS> SET TRace. 


11) Run EVKAB 


The ARCHITECTURAL instruction exerciser will run first with 
the FP750 disabled -(Green LED on the LOCOL ‘4odule will not be lit). 


When this first oass has completed successfully, another pass with 
the FP7SO enabled will be performed. 


12) Run EVKAC 


The FLOATING POINT instruction exerciser like EVKAB, will 
also run with tne FP750 disabled on the first pass. Again after 
when successful completion, the FP750 is enabled and tested, 


If a failure occurs when running either EVKAB or EVKAC, run ECKAB 
(DPM micro diagnostic) to verify the integrity of tne interface 

. logic on the DPM module. If the failure is not detected wnen running 
ECKAB, reolace tne LO001 module and rerun EVKAB,EVKAC, and ECKAB, 


13) Run ECKAB 


Run DPM micro diaqnostie to verify the interface logic 


“Pp (go to console mode(nalt any macro 
program activity) ) 

a) (go to RD™M penser control mode) 

RDM> (get RDM Prompt;install TUSS8 tape). 

RO“> TE (start test) 


14) Error Free Passes of EVKAB,EVKAC and ECKA8 indicate verification 
is complete (diagnostic runtime is about 45 minutes). 


i185) If 2DM is to be removed, power down system, remove LOOC6 module, 
replace Console and TUS8 cables to their original positions, 


16) Diseconnect the VelaStat tool and repack it in the kit container, 
17) Power yp system. 


18) Peotstrap customer’s operatina software, 
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LOOO2 DPM 
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SLOT 2). THE DATA PATHS :QvnULE (DP) #10902 


IT HOUSES THE GENERAL PURPGSE REGISTERS (GPR°S), LHLFRi AL 
PRIVILEGED REGISTERS CLPR°S), MTEHP AND RTS4P MICRGCSODFEL 
REGISTERS, ARITHMETIC LOGIC UNIT (ALU), ROTATOR LOGIC, 

Q AND D REGISTERS, © AND 3S LATCHES, SYSTE¥ CLICKS, 
MICKOSEGUENCER, IR DECODE RKONAS. 


THE DPM IS CONNECTED TO THE W BUS AND M 4US. 
(THE MICROSEQUENCER IS CONNECTED [0 THE CCS JF CCURSE) 


NOTE: THERE IS NO PARITY CHECKING AT ALL ON THE 9° ¥ODULE 
OTHER THAN CONTROL STORE MICROCODE PARITY WHICH IS -LATCKED 
ON THE “IC, UBI, DP, AND CCS MUDULES AND CHECKED ON ThE Dm, 
THE MICRODIAGNOSTIC ECKAB.FXE TAPE #1 “ILL TEST THE CPP. 


GATEARRAYS: ablP,AULK,CCC,CLA,IRD,4SU, PH8,5AC,SPA,SRK, SRM, TOK 


GATE@ARRAY “AGIC BOOK PICTURE SYMSCLOGY 


COMPLETE RANGE OF BIIS CONTAINED IN EACH CHIP 


3X = 

fh = NOT APPLICARLE IN THIS CHIP 
<> = BIeDIRECTIONAL CMAJOR 8US) 
o = INVERTED 


(TOF) 


THE DPM 


| SPA i 


| TOK i 


| sral | 
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MODULE 


<a 
eee 
cae 
acre 
TM 
oe 
er 
er 


i SRM2 |} 


#LO002 


1 scot 
1 sac ot 
1 IRD I 
1 ALK 
1 ALPS I 
1 ALPS I 
1 ALP7 A 
| ALPS | 


| SPRM3 | 


PINS>>>> 


if SR¥4q | 
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DATA PATH 





Data Path Block Diagram 
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ALP: ARITRMNETIC LOGIC PRICESSOP (ALY) 
CUNTAINS LOGIC TO PERFORM 1094 ARITHYETIC 3:59 LOGICAL 


FUNCTIONS. 


ALSO CONTAINS A "SECOND LEVEL" SHIFTER FOR LSE 


WITH THE SUPER ROTATOR MULTIPLEXER. (Ste SRK AWD SRM CHIPS) 


3 CHIPS; CHIP SQf SLICE 

ALP 1 <3=-9> 

PART NUMBER ALP 2 <72°4> 

19-14682 ALP 3 <11<4> 

ALP 4 <€15-12> 
ALP 5 <19-15> 
ALP 6 <23°20> 
ALP 7 <€27224> 
ALP 3 <€31°23> 


BEST AIAGNOSTICS: 9PM MICRON“°S ECKABLEXE 


MODULES DPM 


BUS DEFINITIONS: SB 


RBS 


“iB 
wB 


TERM DEFINITICNSS 


GATE ARRAY: ALP (1 THROUGH 3) 


S38US (SUPER RUTATCR RUS INTERNAL TO 9PM ONLY) 
USED TO TRANSFER INTERNAL RUTATIR OATA EETweei 
FIRST AND SECOND LeVEL SHIFTERS. 

RBUS CROTATOR SUS INTERNAL Tu OPM JNLY) 

USED TO TRANS®ER DATA FROM SCRATCH SAD REGISTERS 
CEXCLUDING MTEMPS) 1TH ALU, 

MBUS (MEMGRY SUS. SEE MAJOR BUS DOEFTNCTIONS FAGE) 
ABUS (WRITE 83US. S#E WAJOR BUS DEFIVITIGNS FAGE) 


AAUXZ = 4 BUS MULTIPLEXER EQUAL Td ZERO 


ALP N,N ,EXTIDATA,EXTILATA,EXTAWDATA 
SB(2, 610,114,185 22426439) wmlamm terror 49 EXTUIOATA, EXTADATA,EXTARAIA 
Q (0, 3, 7,11,15,19,23,27 )muZ2aO!] 9 10247.2SHF 1 
SB (1,5,9,13,17,21,25,29) m=3 m= | bew4605B (6,10,14,13,22,26,30,34) 
QD CLK. 4.0 | | we t5—.SB €3,7,11,15,19,23,27,31) 
GENERATE CARRY (G X2X) e250] ton44SHF 9 
ALUC(0,3,7,11,15419,23,27) mn6=0 bewet3enS5 (5,9,13,17,21,25,29,33) 
V CN TaN eG LON NyN yp 31 ) cee] we! f wow t2e56 (4,38,12,15,20,24%,2#%,32) 
A 03,7411,15,19.23,27 ) m8.0! bm tianS3 (0U,4,87-12,16,26,24,238) 
PROPAGATE CARRY (P X2X)we9eO! — - f0nd000 (3,7,11,15,19,23,27, 31) 
#603,7,11,15,19,234627,31) mIN<>} {o-39.R8B (3,7,11,15,19,23,27,31) 
AB €41,5,9,13,17,21,25 229 wll <>] $22 38.GROUND 
VG 4u1 2m | lon37eRB (2,6,19,14,159,22,26,30) 
VEColJael fo.352K3 (1,5-9-13,17,21,25,29) 
wBC02,6,10,14,139,22,26,39).14<>] foe SS Q2GRIUND 
v6 C0,4,8,12,16,20,24,28).15<>/| {0234.DP PHASE 
A 690,3,7,11,15,19,23¢27 ml bu0 i fond 3akS5 (6,4,8,12,15,20, 23,28) 
ALPCTL 2 (UPC2).U17.~—/! f[Oow3s2Z—'S (2,6-19,14,13, 22, 25,3U) 
ALK OP 4 (CPC4).13.—2/] {0.31.43 (3,7,1tel5et3e23,27,31) 
ALK OP S (OPCS5).119.. 1 lon 3UuMb €0,4,3,12,15,29,24,28) 
, ALPCTL 3 (CPC3).290.—) foe. 292ALPCTL 9 (3PC9) 
WMUXZ 3(0,0,1,1,2,2¢,3 e3) mllaw! fon 28248 (€1,5,9,13,17,21,25,29) 
ALK OP 6 (SPCE)uw22mne i fea 2eALePCTL 7 (387) 
ALK OF 0 (GPC0).23..! Pow ZHeALeECTL 8 (32PC3) 
ALK OP { (GFPC1)u24.— | () LOaZ2Sart 3 VNIM,+F3VIIA,XCISiSjeYeNn, 
eeowecnwoecea ACBSt§ 27T,9STZ21,0S8S1ZE1,CSIZ41, 
VSITZeE.L 
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TOwWARCS FINGERS Jb RB )ARD 





ALK: ARITHMETIC LOGIC CONTRAL 


COWTROLS THE ALP FUNCTIONS BY DECODING 4ICROCOLE 
LNPUTS AND GENERATING The COwTROL STGwWALS. 


PART NUMBER 19914689 
REST DIAGNOSTICS: DPM MICRG’S ECKAS.EXE 
MODULE: DPH GATE ARRAY: ALK 


TERM DEFINITIONS: (SIQ) = SHIFT IN/CUT a 


ALK 
Qa (SIO) 7..1.02e7 78729779 °902458.0 (SI) 9 
ALU SIO 0Q..2.0! © 1<>47.08 31 
ALU SIO 31.23.90] 1<>46.W3 30 
ALPCTL 0.4m! 10.45.@ (SIO) 15 
ALPCTL 1 maSae | $0044.20 (SIO) 31 
ALPCTL Gamba! bee 4$3meALPCTL 3 
ROT 4ecee8 won | few4in€ 31 
ROT 2anI9 mal lewtV.ALPCTL 4 
DOURLE ENABLE.10..! | man 3I9WSCD 
PSLCw11..! j wen 3 8.GROUND 
¥VGA.1 2.01 Jmaw3dJewALPCTL 5 
VCCu13.8! baw3JS.2ALPCTL 2 
ALK OP 6.14... | | we 3 52GRCUND 
“ROT 0.15.1 jeawsS4.ALPCTL 3 
ALK OP 5.16. ../ [o.33.LO0NG LITERAL 
ROT 1.17! lems 2uaSPW 1 
QD CLK.18.0| jeew31.D SIZE 0 
ROT 5.19... / lew3OLSPa 0 
ALPCTL 7..20.—! pee tQnSPWBR ENASLA (8YTE) 
CARRY OUT (COUT).2i0! fewo2z9eSPHL EVASLE CLONGAGRL ) 
ALPCTL 9.22..] beam 2JeSPWN ENABLE (WORD) 
ALK QP 4.23.1 lem 2Ou0 SIZE 1 
ALK OP 1.24.6!  () fon 25.(CBYTE) KC3S1S)EN 


THIS SIDE TOWARDS FINGERS On BUARD 
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CONTAINS PSLCPSW) BITS <C,V,Z,N,I[V,F 3, )V> 


CONTROLS THE SETTING OF ALL CONDITION CODES FOR VAX 
NATIVE AND COMPATARILITY MONDE INSTRUCTIONS AT ThE 
REQUEST OF THE MICROCODE. 

WORKS IN CONJUNCTION WITH THE ALU. 


DPM MICRO’S ECKAB.EXE 


MIC MICRO°S ECKAC.EXE 


ECC: CONDITION CODE CHIP 
PART NUMSERs 1914684 
BEST DIAGNOSTICS: 
MODULES UPM 


TERM DEFINITIONS: CCBR = 


GATE ARRAY: 


ccc 


ccc 


CONDITION CONE pRANCH 


D SIZE Veni awweteteeesesOU49FPA PRESENT 


D SIZE lew2—ma! 
WMUX Z BO (SYTE).3.—1 
IR 6.4.0! 

TR 4.52! 

IR Tee S am ! 

IR Sun7 am | 

IR 3meSou! 

IR 22.9.—! 

IR 

IR Owi1ion! 

VGAw1 2am! 

VCCul3na! 

FPA Z214..01 
ARITHMETIC TRAPL15.01 
FPA V.16.01 
PSLC.17 <1 

CCBR 0u~1287.! 

PROC IVITAw19W01 

BUFF B CLKu20..1 

N43 Ow21<>I1 

WB 3222<>} 

WB 1.23<>| 

NB 2m24<>'| 


ls 5 1 


\e] 


() 


(<>47.WB 15 

fam46.ALUV 31 
bam tS eALUV 7. 

Leet SnAGUV 15 
bemtsaWtUX Z 31 C3SYTE) 
1on42e2ALUC 31 
bon41.2ALUC 19 
10.40.ALUC 07 

1<>39.08 31 

low 38 AHGRIUND 
low 3d 7uaINMUX Z 383 CIYTE) 
1<>362WB 7 
lee 5 ae GROUND 

1<>34.WR 5S 

lews33eCCBR 1 

1<>32.WB 6 

lems tatdMUX Z 32 C3SYTE) 
1<>30."8 4 

fw 29eCC CTRL 
bam 2S8eaCC CIRL 
Peat JaCC CTRL 
bem 2GOeCC CTRL 
beaw25ea0 CLK EN 


ON w 


THIS 


SIde TOWAROS FINGEPS 


ON 


SIJARD 


CLAS CARKY LOOK AnEAR 
LOOKS AT ALP CHIPS (P AAD G SIGNALS)TO GENERATE ANO/CR 
PROPAGATE CARRIES, AS SELL AS DEALING wIT4 YHE STATE CE 
THE MOST SIGNIFICA‘IT BITS OF EACH LATA TYPE TD ALL TEE 
CCC CHIP WLTYH DETERMINATION OF POSITIVE IR VEGATIVE 
CHARACTERISTICS. 
PART NUMBER: 19814686 
BEST DIAGNOSTICS: DPM 4ICRN’S ECKAB.EXE 
MODULE: DPM GATE ARRAY: CLA 
TERM DEFINITIONS: 8CD = BINARY CODED DECIMAL 
ALUC = ALU CARRY BITS 
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CLA 


G (123215) 2.21.07 227 eeeee22043.0D CLK 
baw t 7 elONG LI 


ALUC 23 (C6) mw3—01 foent673V NOY | 
P (12315).~4.0! low45.LITREG CuK 
G (94307)..25.0 | 10.44.26 (31:23) 
ALUC 0 (CO) w.5.0] 1o0n43.P (23320) 
| | Paani semana | 1oe42a5CD FRI ALK 
oe. See fonSinP (19215) 
No 9 out lon40.ALUC 07 (C2) 
ALUC 31 10.90 | lon39aP (31223) 
G (€93:00).11.0! lonw38/GRIUND 
: VGAw12..01 lon37eALUC 15 (C4) 
VCC213.0 1 10.36.26 (11308) 
G (313:28).14.0/) 10.35.2GROUND 
ALUC 31 =a15.0! 1043426 (€19315) 
G (23320) 16.0] low33eP (039299) 
G (159312).17.01 lOuSZaP (27324) 
P (11208).18.01 I6n310G6 (07394) 
G (€27324).19.0! $on39.P (07504) 
ALUC 27 (€C7).20.0! [Omw29nG (03300) 
G €11:208).21.01 lo.28.G (23:29) 
G (27324) .~22.0! 1Om27eCARRY IY FROM ALEK 
ALUC 19 (C5).23.01 — — fon26.ALUC 03 (C1) 
G (19316).24.01 C) bon25e2ALUC 11 (C3) 


0 


THlS SIVE TOWARDS FINGERS ON sSGARD 


[kD: 
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INSTRUCTION REGISTER DECONE CHIP 


RECEIVES INSTRUCTION STREAM DATA FRO THE EXECUTICHy BUFEEPS, 

HELPS DeCGDE THE OP CODE Awl lst OPERAGN SPSCIFIER, ANL ASSISTS 
THe IRDi DECIDE ROMS IM GENERATING THE PROPER AICROCOCEE ADDRESS 
FOR EACH INSTRUCTION AND ADDRESSING MODE. OP CODES AKE LATCHED 


IN IRD UNTIL HEX’ Ladi TIME, 


<=@CSAD(9$ 3) eerwwmweemewwewnnewal RD] ROM 


<--CSAD(1030)"""-IRDX ROK 


<-CSAD(320)°"{ OSR t IR 
IRD CHIP 
PART NUMBERS 19=14696 


| <eee+eneX DECODE BUS-- 


EXECUTION 
SUFFERS Ch 
4TC MOCULE 
CADPR) ChIES 
fee< XB G 
€--< Xb 1 


BEST DIAGNOSTICS: DPM MICRO’S ECKAB.EXE 


MODULES OP 


XABUF 
XSUF 
A8UF 
XSUF 
ROM)IR 
ROM)IR 
ROM)JIR 
XBUF 
RUM)IR 
ROM)IR 
X3UF 


04 wa 2ae |! 
OT Ss Sass 
10..~4<>| 
3 en ee 
06.28. | 
Olasloul 
0 2 a 8 nae | 
05 Imm | 
02.10. | 
O9.11<>) 
VGAL1 2a | 
VCC213 2.4 
. CIRD ROM)IR 04.14.21 
CREGISTER ¥ODE)CST R¥4ONEL15.A1 
COMPATABILITY MOQOGE)PSL CMU16 U0) 
XBUF O5.217.e! 

LOAD OSR Auw18.W0! 

XBUF 15.19<>1 
X3UF 12.20<>! 
ISIZE 0.21.4] 
XBUF 13.22<>1 
LOAD IRI23.0/) 
X3UF 07224..~| 


CIRD 
CIRD 
CIRD 


CIRD 
CIRD 


OISP 


.e ] 


T&D 


() 


GATE ARRAY: IRD 


00 wan we MPP PMPPMMOMOL_LABLC IRD ROM)IR 09 


1<>47XBUF it 
1<>46.XSUF 08 

Lm t5uvCTRL 2 

bam S$4.0ISP [SIZE 1 
bee G3 eXABUF 13 

emt 2ZaXS3UF 06 
fen4iawIRD RNUM 2 
bee 4O0.IRD RNUM | 
{oe 3IIWCIRY R14) LR 03 
1.238 .GROUND 

Lewd 7e.lIRO R'IUY O 
Lae HaITRD RWUM 3 
Lae 3 SeGRIUND 
lew 3S 425120 ACTL ') 
i<>S3S3.XBUF 14 

lew 3SZa8UF & CLX 
leeasiwIkKD ADD CTL 1 
bea3ILIRD CONTRIL 
fo.29.CSACD 03 
louzZ3.2.CSAD. 00 
leew 27 aREGISTER 
lo.256.CSAD U1 
1lo.25.CSAD 02 


AQ0E 


THIS SIDE TAWAROS FINGEPS DY 390aRdD 


MHSG8 


MICRO SEQUENCER 
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SEGUEKCES THE AICROCGLE, FORGS LUuWw 6 SITS DEF CONTROL STURF 
ADDRESS, CaOnNVECTED [O THE MICRL STACK AND VEXT FIELG LATCHES, 


PART NUMBERs 19214695 


BEST DIAGIOSTICS: OPM AICRC’S ECKAB.EXE 


MODULE: DPM GATE ARRAY: SQ 
| “SQ | 
LIT Lowienwrerororowwnn 48 VISABLE HI EXT 
LOAD OSR Awuw2.0! oO loe47AHUF & CLK - 7 
BUT CTRL CODE AWWw3 aI fon46.06 SERVICE 
— BUT Qe dame I foe tSAMSED INIC CVRGATIOGN CE DCLO) 
SUT OVW S5ue | 1..44.8UF “Mo CLK 
SUT 1low6om) fend 32STK 5 
LIT. 0.n7 an! 1ono42-0SIN (FRUY OS ROM INK) 
FPA wAITIW8W0!] JomwS1.ZERD HI NEXT 
USTK ADDR 3.2.9.1 lon40.MICRO ADDRESS INaIBIT 
USTK ADDR 1.10...) Jon39WENABLE I2D R2G4 H 
USTK ADDR 2o1liaenl | we 3 8aGROUND 
VGAw1 2a! fon372USTK OUTPUT ENABLE 
VCCu1 3 men! be 352JSR 
USTK ADDR 0714.1 } ou 35=2GROUND 
IRD CTR 1.21S5.~) {o.34-CSAD 5 CADC) 
IRD CTR 2.21620! feed 3eIXT 5 
STK 1.18..] low31eCSAD 4 (ADC) 
NXT 1e19 nt bew30ASTK 3 
.CSAD 0 (ADC).20—91 lom2IaSTK 4 
CSAD 1 (ADC) 210] fmm 2QaNtXT 3 
STK 26220! {on27.CS10 3 (ADC) 
NXT 2223.0! bea Z2ZOnKNABLE WICRI VECTCR 
NXT 0224.01 () fon25-CSAD 2 (aNC) 


THIS SIDE TOWARDS FINGERS ON S0ARD 


THER ARE FIVE «AYS OF SeVUENCT&G THe MICRICIDES 


1). STRAIGHT THROUGH NEXT FIELG ADCRESSINGS (ND AGDIFICETIONS) 
2). BRANCHING ON BUT COWDITIONS IN HARDWARE 

3). PERFORMING MICRO VECTOR OPERATIGNS 

4). JUMPS TO AND PETURNS FROA BICRG SUSROUUTIVES 

3). INSTRUCTION DECODE | 


MSQ 
Se a | ena se woeeeo ce sceoeewteecoseeceseseaecea=\ 
-9AD(530) eeavenveeesewee> NEXT ° TO ccs 
sOW NEXT FIELD ie FIELD e tt MCDULE 


ceeeneeeaneavan / | 


| cweweoreooeoase{ al[o[ 2 | sceeewecceesn/ 


qgqwew ow ow 


| 
peewnn+ [ Msn, Fat 
{ | i i ft 10 Joewr | | I 
[<*USTK-=>1<= 1 ¢ ---° bid MICRO VECTCR CODES 
' { j } R mae . j j j S28 e2eaaeFe2oveseaeae 
poamaa+ | i 2B 1 Jorwrne | | 1 X <ee SAC CHIP 
'ICROSEQ@ INITe=>1 i I se0’ ! i MACEO TRAPS 
f { T if { 
owe enennnnncen-\ | 1 VS <=, bd 2 X <== SAC AND 
3UT FIELD ! i €& 12 losereee+ | iz UTR CHIPS 
ceoenoceeeocoocouce / | i C¢ wane’ l 4 MICKG TRAFS 
| i T S234 i 3 X <e" UTR AND 
ISR SilTeeecewe=> | i OQ 13 )Qeesenwaze+ ° INT CHIPS 
| | R ial ! INTERUPTS 
l ! 
{ peeeZFRO HI NEXTe=> “SQ CHIP 


Poe wsaeaeanvsanaveean + 


PHB: PRACTICALLY HALE 8UTS | , 
CONTAINS PSL BITS <CH,TE,FPD>, STEP COUNTEY, STATUS FLAGS, 
AND ASOUT HALF THE LOGIC TG PERFORM (BUT) 3RANCY AN MICFC@ 
TEST 41LCRO“OQRDERS. 
PART NUMBER: 19=14703 
BEST DIAGNOSTICS: DPM MICRO’S’ ECKAB.EXE 

MODULE: DPM GATE ARRAY: PHR 


TERM DEFINITIONS: PliR GCOD SAM = GOOD SAMARITAN 3US 


PHB 
D CLK ENABLE Hiw1n0eeerrerer=r0n456CSAD 1 
CSAD 0.2220!] 0 bow47a”MISC CIL 9 
WB 00ue3<> I [o.46.LOAD IR 
N coum 4 aman | 1024523UF M CLK 
PSL FPD.w5 wel bean44G4aPHS GiD SAM I 
4B 03mm b<> 1 [<>4324"65 ud 
INTERRUPT. 7 we! baw 42uePHB GOIN SA 2 
CSAD 3.2820! Poem 41aPHs GIO) SAX 0 
CSAD 2.2920 | ; $<>400483 27 | 
DQ SERVICE.W1IOWO! 1<339.48 31 
#3 O1eL1<>! lewd 8aGROUWOD 
VGAL12..1 fewd7aPSL TP 
VCC.11 3 we | 1<>36.nNB 30 
WS 02.14<>| |e 3 52GROUAD 
DISABLE CSAD.15..1 lend 4aPSL CX (CIHPATASILITY MODE) 
BUT 0116 .—1— Lom33aCSAD 04 
BUT 1.217.~/] feeS2eIRD LOAD RNUM 
LONG LITERALL1&S.01 Jee siaIRO ADDR CTL O 
SUT 4,19... | lomw3JO0WLOAD OSR A 
B3UT 5.20... !] femmes IelLRv ADOR CTL 9 
BUT 2.21 mel bee? 3eAISC CTL 3 
VB 05.23<>/j fwm25aeHiSC CTL 4 
CSAD §..24..9! () bemZSea"ISC CLL 2 


THIS SIDE TOWARDS FINGEKS Cn BOARD 
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SERVICE ARBITRATION ANI! CLOCKS 3 1 


CONTAINS THE IRD COUNTER (WHICH IS USED FRIMARILY TO TRACK THE 
NUMBER OF BYTES OF ISTREAM DATA THAT HAS BEEN EXECUTED) » 
SERVICE ARBITRATION REFERS TO THE PRIORITIZING OF TRAFS ANT 
MICROTRAFS» ANI FINALLY THE SAC CHIF CREATES ALL SYSTEM 
CLOCKS. (BASE: BsQiyM»FHASE) FROM THE OSCILLATOR INPUT (B27-B23 
ON BACKPLANE)» SAC ALSO HAS CONNECTIONS TO THE RDM MODULE TO 
HANDLE CLOCKING CONTROL ANE DISABLES THE CCS BOARD FROM DRIVING 
THE MICRO ALDIRESSES DURING MICRO DIAGNOSTIC EXECUTION. 

THE SAC CHIF ALSO MONITORS THE FIRST CS FARITY ERROR (DETECTED 
BY THE ACV CHIF ON THE MIC MODULE)» LOOKING FOR ANOTHER ONE 
BEFORE THE FIRST IS DONE WITH IT’S MICRO-TRAF (IN WHICH CASE 
IT WILL IMMEDIATELY HALT THE CLOCK. 


” 


’ BASE CLOCK = 160 NS 6.25 MHZ RUNS CONSTANTLY 


. B CLOCK 160 NS 6.25 MHZ BASIC SYNCHRONIZED CLOCK 
| USED THROUGHOUT THE CFU AND CMI. 
M CLOCK = 320 NS CAN BE EXTENDED WITH THE CLKX BIT OF 


MICROCODE TO 480 NS THIS CLOCK IS THE MAIN 
MICROSEQUENCER CLOCK USE TO STROBE MICROCODE FROM 

CCS. 

PHASE CLOCK= SPLITS THE M CLOCK INTO TWO HALFS. FHASE IS HIGH 
DURING THE FIRST 160 NS DURING WHICH TIME ALL 
READS QCCURs THE FHASE IS LOW GURING THE SECOND 
140 NS WHEN ALL WRITES OCCUR. THE FHASE CLOCK 
IS ALSO EXTENDED WITH THE CLKX EIT. 

Qo. CLOCK = FOLLOWS M CLOCK: IT IS USE? TO CLOCK THE 
Q (QUOTIENT) ANT G@ (DIVIDEND) REGISTERS INTERNAL 
TO THE ALU SECTION OF THE DFM MODULE. 


PART NUMBER: 19-14691 


REST DIAGNOSTICS: ALL MICRO’S DEM MICRO’S 
MODULE: IPM GATE ARRAY? SAC 
SAC 
CONSOLE HALT. -i_o---------- __48_CLRKY (CLOCK EXTENT 
CFU OSC IN(18.75 MHZ)__2__! o '_ _47_FF TRAF L 
N__3_0} 'o_ 46_ARITHHETIC TRAP 
FHASE.4__! 'o_ 45 FFA STALL 
MEM STALL._5—_! 'o_ 44_FFA WAIT 
SCTCi.6uet | _43_TIMER SERVICE 
BASE CLOCK__?7__} 'o 42_CSAn 
SkO AgDR INHIBIT(FROM RIM)I_8__! 'o_41_CSAL 0 
CS PARITY ERROR _9__} 'o 40_CSAD 2 
L £4 (COMPATABILITY MODE? 10__: (OU SP_IRNTERUPT PENTIIMG 
 WALTOCSTOPRS & CLEJLi1_o! 1 38 _ GRUNT! 
LET ae eee OoLS7_FSL TP 4H 
VCCL1L San: (O46 LOAD OSk 
MICRO TRAF_14_o: | _Z5_GROUMT 
Iki CTR 4-15——! ‘oo 24_0t0 SERVICE 
BUT @liéue: ae oe SHMOGELE MTCEO VECTOR 
SLIT 37170 ot 32 _TOUBLE ENABLE 
BUT LoiSuw} + 3100 CLE EMAgLE 
SUT CTRL CONE ALLL: Pos LATCH MT RY “PE gh 
BUG Me OR as 1 29 GEE DEST THHTa 
PR OTR Det DOSS LM TLE ERMABLA 
rn a eee 7 PL SBag 
Tome SEQUENCER TIT O30} be oe 


ES eas Rees Prange, ake Ae ak, es 
’ | —_ ry Pe er) . © te t f . ’ 
eis Ca tbe PoE) rie test 


a 3 ehe eee 4 ’ Pr Pn ee n,n re Bo ae Device data Nae Wee eed 2 Nawe d % 


ene TERR CRD crete 1208 Same teen GOOD +226 seen 


: Pez 4 34 
edt PEP ag be Ph be, 


REGISTERS), 
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SCRATCH PAD ADDRESSING CHIP 


SPA CUNTROLS THE ADDRESSING GF ToHé 54 SCRALPCHPAG REGISTERS 
IT CONTROLS THE REGISTER BACKUP STACK (3ACKS UP UP TC A 
CONTATYS LOGIC TO KEEP TRACK OF THE AUTIC= 


INCREMENTING/DECREMENTING GF THE SPR°S, DEVELOPS IT’S CeN 
STATUS BITS AND ENABLE SIGNALS FOR THE VARIOUS REGISTERS. 


PART NUMBERS 


19-14690 


BEST DIAGNOSTICS: OPM MICRO°’S ECKAB.EXE Se 


SPA: 
THE 
AWD 
GPR 
MODULEs DPM 


GATE ARRAYS 


aA 

m~ 

U 

> 
un tt 


SPA 


SPA. 


MTEMP SCRATCHFAD ADORESS 
RITEMP SCRATCHPAD ADORESS 
REGISTER NUMBER BUS (FROM RNUY REGISTER) 


IRD RNUM LonlamereeeeenraeS8.IRD RNY 3 


D SIZE 0..22—! 


IRD LOAD RNUM CLOAD REGISTER) 23.6! 


D CLK 


BUF 


ENABLE 4 | 
MSRC 3.25 a—] 
M CLKuw5.0 } 
PHRASE. we | 
ASRC 2k wen | 
MSRC 1 Pave | 


MSRC 41lewl 
VGAn12——1 
VCCol3m0! 

RSPA 1214.2! 

MSPA 1.15.21 

ASPA 2.16001 

RSPA 2.17.01 


MCS TEMP CENABLE) (MSRC/=STAP) 13820] 


RSPA 0.19. ] 
ASPA 0.120 .—] 
RSPA 3.21.~] 
MSPA 322mm! 
RSRC 2.234. / 

SPwMI24.01 


6 


C) 


Jew 47a IRO RNY 2 

1<>4660Wa 32 

1<>252a08 03 

Pee 44IRD RNUY 9 

1<>438B 09 

1<>42.AB O1 

Poem 4S1.SPA STO CSTATUS) 

bam G0.SPA STL CSTALIS) 

bees Iu SIZE 1 

| ww 3 8 eGROUND 

bows aoINSTR FETCH 

pee 36eRCS SPR CEVABLE) (CRSRC/=GPR) 
| me 3 5 we GROUND 

lems takKSRC 1 
fo.w33.LITREG EVASLE 
bees 2aRSRC 3 

tee3slaDSI kMIOE (DEST. 
fem GaRSRC 4 

bee 29eKSRE S 

leaebwlial Y 

bea27eRSRC DO 

Iicw26aRCS IPR CEJAILE) CRSRC/SIER) 
low25aRCS TMP (CENASCE) CRSRC/ST*P) 


IS REG. YCQDE) 


TALS SIDE TOWARDS FINGERS ON BOARD 


REGISTERS FALL INTO THO CATEGLRPIES RTEMPS AVO ATEMPS, THe 
DEFINITION OF THES CATEGURIZES I5 AS FILLOIASS 


-~eameaewreevaeaazea+ 


aa ececnecaecanaece\ | ‘4 TEMPS J woennecceee> A 8US 

power eorasesn+ 
w BUS 

$e eoneseseree+ 

seeeuneocceeece/ | R TE™“PS ; 
| (GPR°S) feewesse=r=<> 2. BUS 
! (c¢IPe&’s) i : 
} (2TEMP) t | 
$ocwoeeroncony 

M TEMP’S = M BUS TEMPORARY REGISLERS USED BY THE “4ICROCODE FGR 


TEMPORARY STORAGE OF DATA, 
(CAN ONLY BE ACCESSED BY *“ICROCODE OR MICRO-MOCNITGR) 


R TEMP°S = CONSIST’S Ge ALL REGISTERS THAT FEED THe & BUS; 


R 8US TEMPORARY REGISTERS (MICROCIDE OR MICKGMCNITOR) 

GPR°S 16 GENERAL PURPOSE REGISTERS 

IPR°S INTERNAL PRIVILEGED REGISTERS (TEMPORARY WOLDING 
POINT FUR NATA DESTINeD FOR MEMSCR’S 


NOTE: RTEMP AND ATEMP O-7 ARE DUAL PORTED TUGETHER,. 
EX. WRITING RTEMP § ALSO ARITES MTEAP 5 
READS SfILL OWLY AFFECT ONe GF THE™M 


SUPER ROTATIR CONTROL 34 


LOOKS AT KUT 


TRIS CHIP. 


SR* CHIP FUNCTIONS VIA A CUMPLEX 
SEC CSECINCARY), 


AND 


THESE SIGNALS AND MALFUNCTIONS OF THESE SIGNALS 
CONFUSING AND ARE PEST DIAGNOSED YSING THE FMICEO@ 


bon47.CPRIAARYLFUNCTION)J PRI 1 


10u45— (SECONDARY FUNCTION) SEC 
1on4 4. (SECONDARY FUNCTION) SEC 


10242. (SECONDARYOFUNCTIUNISEC 


4 
5 
bdn43.(CSECINDARYIFUNCTICNISEC 2 
0 
1 


fou4i a (SECONOARYIFUNCTICN)SEC 


LEVEL SHIFT) 


LEVEL SHIFT) 
LEVEL SeclIFtT) 
LEVEL SHIFT) 


SRK Ss 
CONTROLS SUPER ROTATOR “MULTIPLFXER GPERATIODNS. 
FTELO CF AICRUCQDR AND TELLS THE SRM CHIPS AHAT Tu CO. 
§S AND P LATCHES (CSTZE ANC POSITION) ARE CONTAINED Ih 
NOTE: THE SRK CHIP CONTROLS THE 
ARRAY OF SIGNALS CALLED PRI (PFIMARY), 
SHF (SHIFT). 
CAN BE QUITE 
DIAGNOSTTCS,. 
PART NUM3SERS 19°14688 
BEST DIAGNOSTICS: DP™ 4ICRO°S ECKAS.EXE 
MODULE: DPB GATE ARRAY: SRK 
SRK 
ROT Jeend wee eee tPF ae SG 3ARGT 2 
ROT Ouuw2eal 0 
| ROT 5S..38~! [oe462RCT 1 
CSECONDARYJFUNCTIONJSEC 3.74.01 
DSIZE 0S maw | 
ISIZE 1S me! 
CPRIMARYOFUNCTIONIPRI NuW7.0] 
wWAUXZ SYTE Luda! 
ROT 4. I ame! 190.240.2D CUK 
wMUXZ SYTE 9.10..] {on.392S0F 2¢T9 SRM 
SHE 1:T0O ALP 2ND LEVEL SdIFT).11.01 fees Se sRIUND 
VGAu1 226 1 feed eSRK STI (CSTATUS) 
VCCI13——! low 36eSRK STO CSTATUS) 
AMUXZ SYTE 3.14.0! | we 35 2GROUND 
wMUXZ S3YTE 2..15.~1 fon34.SHF 4079 SRA 1ST 
438 05.16<>] lo.332SHF 3°CT) SR 1ST 
W3 02417<¢>1 1On32—mSHF OC TJ ALP 250 
48 O7.13<>] 1<>31.S5SB 04 
VB O3.19<>] 1<>30.8S3 02 
WB 00.20<3| 1<>29..SB 03 
4B 06.21<51 1<>28.SB8 01 
4B 04.222<>3] 1<>27.58 90 
$3 06..23<>/| '<>26.Sa 07 
$B 05.24<>] () 1<>25.298 D1 
THIS SIDE TOWARDS FINGERS ON BOARD 


SRAS 


MODULE: DPM 


3D 


SUPER ROTATIR MULTIPLEXER 


4 CHIPS PERFOR" THE 64 FUNCTIONS UNDER SRK CONTPSOL. 

THESE CHIPS CONTAIN A “FIRST LEVEL" SHIFTER WHICH IS 

CAPASLE OF TAKING A 64 SIT INPUT FROM ANY CIMBINATICN 

UF THe R 3US, % 3US, OR SHORT LITERAG FIELD OF 4ICRCCOLE, 

AND SHIFTING AwY MULTIPLE OF FOUR BITS (NISSLE). THE 35 AIT 
OUTPUT FRJUM THE SHIFTER IS PLACED ON THE SUPER 8US (S ELS) 

AND SENT TO TYE ALU SECTION OF THE DPM HQDULE WHEFE IF CESTIRED 
IT CAN BE RITATED FROM 0 TG 3 MORE BITS INSTO™ A SECGNE LEVEL 
SHIFTER (COAPLETE 4ITH BIT BUCKET) INTERNAL TO THE ALP CHIP’S. 
THE QUTPUT OF THIS SECIND LEVEL SHIFTER [S INCE AGAIN 32 BITS. 


CHIP 


BITS 
SRM 1 0,4,8,12,16,20,24%,28,32 
SRA 2 1,5,9,13,17,21,25.229,33 
SRM 3 2,56,19,14,18,22,25,30, 34 
SRM 4 3,7,11,15,19,23,27,31 


PART NUMBER: 19214687 
BEST NIAGNOSTICS: DPM MICRO’S ECKAB,EXE : 
GATE ARRAY: SRM (1 THROUGH 4) 

SRM 


SAF 2umlawOereererrerOnS8aSEC 5 
SHF 4...2.20/ 0 1o.47.t3V NO%4,4%3 99,48 10,mE 11 


SHE 3..—3.9! 10246248 31 L 

RSRC S,SEC 0,SEC 0,SEC Vinten! 10.45.R8 28,29,39,31 
RSPC 5 es a ee. ee 10.4¢4¢aRB 20,21,22,23 
SEC 4.6.0! fond3aR5 16,17,15,19 
SEC 3.0/=a20i boweG2aRS 24,25,26,27 
PRI 1.23.0! Fon41.R8 12,13,14,15 
CC 0,CC 1,I1STRM,RSRC 0.292! 10.490.RB 08,99,10,11 
+3V wOn,GRND,GRND,GRND wi00! $on39.RS 00,91,902,93 

+3V NOM,+*¢3V NOM,GRNOD,GRANDI11.0! lems 8a GROUND 
VGAL1L Zee! low37eRS 04,05,06,97 

VCC.13.— 1 {awd SuDP PHASE 

PRI 9.14.0] tee 3 SUGROUND 
$3 12,13,14,15.15<>| {0.34.M3 246,29,30,31 
SB 82,9,19,11 wil6<>I (o.33.48 24,25,26,27 
SEC 1.17.01 fou32.48 16,17,19,19 
Sec 2.18.01 Jon31248 09,09,19,11 
SEC 0.19.01 fon30.45 12,13,14,15 
S68 0,1,2,3 w20<>} 1Om2 2a 04,05,06,07 
$3 4,5,6,7 =-21<>! bon25a%5 20,21,22,23 
$3 16,17,18,19.22<>| bon272%8 900,01,92,93 
$3 20,21,22,23.23<>/ 10.26.85 32,33,33,% 
SB 24,25,20,2742%<>| €) bOm25e5S3 25,29,39,31 


THIS SIDE (OwARDNS FINGERS GN 


BIARY 


TUK: TI“ED OPSAATICN CONTROL 


PROGRAMMASLE INTERVAL CLuUCK, 1 *ICRG Sev inv CLICK, ABLE 
TO GENERATE TiTERUPTS AT PROGRAMMABLE INTERVALS. 


PART VUM3ERs 19°145694 


BESIF DIAGNOSTICS: DPM WICRO°S ECKAS.EXE 


MODULE: OPM GATE ARRAY: TOK 
TNK ee 
GROUND we Lam t PtP eteroreogguns 12 ; 
AB 19.W2<>1 0 1<>47.WB 15 
4B 23u03<> 1] i<>46.0B 14 
W3 24.24<>] bee f$5.TOK OSC (1 4HZ FROM CCS) 
TIMER SERVICE (TRAP TO REFILL) 5] | ww 44. 
w3 31..6<> | 1<>43.2WB 13 
4B 18.2.7<> 1 1<>42."8 11 
W353 20.~28<> | $<>41248 10 
Ww38 17.29<>] 1<>40.W3 08 
PROC INIT.10.01 '<>392WwB 09 
TIMER INTERUPTI11.0! l we 3S SaGRIUND 
VGAw1 2.0! tow 37. 
VCC.1 3. | 1<>36.48 07 
WO 22614<>! (em SS BGROUND 
WB 21.15<>/| 1<>34.248B 06 
43 16.16<>/] 1<>33.W8 V5 
BUF 38 CLK.17.0] 1<>32."~B 04 
Nok Sinan | | i<>312WB O02 
NL Gees | | awe 30S 
0 CLK ENASLEW2Z0..] 1<>29."8 O1 
wWwCTRL 3.21.0] 1<>28.N5 03 
ACTRL 1.220] 1<>27.248 00 
WCTRL 4.23a0/ fee 2GeaWCTRL 2 
NCTRL 5.24.1 () fame 25unCTRL O 


THIS SIDE TOWARDS FINGERS Gu BOARD 
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LOOO3 MIC 


SLUT 3). THE AEMORY INTERCONYECT MODULE CaIC) #10003 


THE *EMGRY INTERCONNECT MODULE IS TRE SECIND WAJOR PART CF 

THe CPU, IT 80USES THE DATA RCUTING ANG ALIGNMENT LCGIC, 
ADDRESS LOGIC, TRANSLATION PUFFFER, DATA CACHE, EXECUTICN 
BUFFERS, SEVERAL PC REGISTERS, VA (VIPTUAL AODRESS) ANC 

MA (MENCRY ADDPESS) RESISTEPS, CMI LATCH, PA CPHYSICAL ADDRESS) 
MUX, MOR°’S (MEMORY DATA REGISTEP) AND #OR CWRITE DATA REGISTER) 


ALL AUDRESSES ANO OATA PASS THROUGA [THIS MODULE, IT PRCVIDES 
THE INTERFACE TO ANN FROM THE DEM MODULE AND CuI sUS, IT 
ALSO OETECTS UNI3BUS ADDRESSES AND SIGNALS THE JBI MODULE 
WITH A SIGNAL CALLED "UB REQ HH" PIN <C45>. ad 


DATS PARITY, CHECKING AWD GENERATING LOGIC FOR BOTH CACHE 
AND TRANSLATION BUFFERS ARE LOCATED ON THE S3O0ARD. 


THE MIC IS CONMECTED TD THE 4 BUS, MBUS, AID CMI. 


THE MICRODIAGNGSTICS ECKAC.EXE TAPE #2, ECKAS.EXE TAPE #1 AND 
ECKAL.EXE TS AND CACHE DIAGNOSTICS WILL Test THE MIC wCLruLe. 


GATEARRAYS: ACV-,ADD,ADK,CAK,CHMK,A0R,PRK,UTR : 


—— om we ee ee ee ee ees on ee ee es ee eee eee eee eee ee ee eee ee eee 
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“MODULE #&L00G63 


1 ADDI | 
t apo2 4 
1 ADDI | 


if Adds | 


PINS>>>> 


i CAK ; 
[ ADK ! 


| PRK \ 


! C4MK/CMLI 
| UTR y 


| ACV | 


f MDRSE | 
} MORE | 
i “DRS | 


i ¥OR7 | 


, mDat I 
| DPA I 
1 49R2 I 
1 40K3 1 
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ACV: ACCESS VIOLATION Cal? 
CAUSES CS PARITY “RROR MICRO TRAPS, FPA RESERVED OPERALCS, 
UNALLIGNED DATA, PAGE S9UNDRY VICLATICNS, AND ACCESS CCnTRGL 
VIOLATICNS FROM THE TB. THE ACV wORKS wITH THE UTR CEleE TN 
HANDLE MICRO=TRAPBS, CONTAINS THE MEMORY MANAGEMENT ENAGLE 
LATCH. (If 4E4. AGMNT,. IS OFF, THE aCV WILL “OVIIOR CS EARITY 
AND FPA RESERVED OPERANDS ONLY). 
PART NUMBERsS 1914699 
BEST DIAGNOSTICS: MIC MICRO’°S ECKAC.EXE 
CPM “ICRO°’S ECKAB.EXE ° 
TB + CACHE ECKAL.EXE 
MODULEs MIC GATE ARRAY: ACV 
ACV 
CS a3US 4.21 weer ewrwwoee 245.0 SIZE 0 
M CLK ENA3SLELA2an! O 10~4722 CLK 
4B 24.u3<>| 1a 456ePROC INIT 
PTE ACCESS CODES-=-=> AC 0.4. | jae S52PAGE BOUNDARY VIULATICK 
i AC 326528) $<>442%8 25 
j AC 1umSmn |} 1<>430WB 27 
#e2> AC 2../ae! 1<>42.8R 26 
MICRO TRaAPiw38.0) fmm Si PHASE 1 
ACCESS CONTROL VIOLATIONW.9.W.. | Lame S402FORCKE 44 O9 
LATCHRED 3US O.110..! leew SIWLATCHED WCTRL O 
LATCHED aUS 3.11. ! foe 3S aGROUSD 
VGAci2.. I, Jews JeLATCHED BUS 1 
VCCi13.~/ bem OmLATCHED wWCTRL 3 
T8 VALID CV 3IT).14../] | me 35S aGROQUND 
PTE CHECK OR PROAELIL5SW.W! [we 34.4AD 00 
“4ICRO VECTOR 0.216..!] fees SmWATCHED WCTRL 1 
MICRO VECTOR 1.417..1 fam 2aMAD OL 
&eNCODED MICRO TRAP 1.18.0 bees teLATCHED VCIRL § 
ENCODED “ICRO TRAP 0119.01 tees9.D CLK ENASLE 
GROUND.20..] Fae 29eMAD 02 
ENCGDED MICRO TRAP 2.21.01 pmm 2S eLATCHED YCTRL 2 
DREFSTCHW22.0 | Lew ZJeLATCHED WCTRL 4 
CS PARITY ERR9ORW23..] leezGe0D SIZE | 
LATCHED BUS 2.24..1 § () lo-25 FP RESERVED OPERAND 


THIS SIDE TOWA®2DS FINGERS Ot 


3OARD 





ADCs ADDRESS CHIPS 

CONTAINS THé PC’°S ANDO 

LOAD PATHS, 

THE ADD CHIPS CONTAIN 

4 CHIPS CHIP 
ADD f 
ADD 2 
ADD 3 
ADD 4 

PART NUMSER: 1914683 

BEST OLAGVYOSTICS: 

MOQOULEs “IC 


(420 


PLUS A aNnD 4 SCURCE AUX 


ENABLE LLIES AUD 
SELECT CONTPGLS. 


AN INTERNAL AODER CAPASLE GF 
SUYPING Tde PC OR VA BY 1, 26 4, CR PROM THe 4 BUC. 


GATE ARRAYS 


AOD 


3L£T SLICE 
<7-0> 
<15-8> 
<23°16> 
<31°24> 


MIC MICRG°S ECKAC.EXE 


ANC €1 THROUGH 4) 


ENABLE VA SAVELI1 Of eteeeworolT4dnNAD 06,14,22,30 


PAGE BOUND,PAGE BOUND,N,Nuw2ew!l 0 
BSRC SELECT SO0.u3.~! 
| f wen Samen | 
WS 06,14,22, 30.1.5 a0! 
43 05,13,21,29 uxSuam! 
a3 07,15,23,31../Jo— | 

| ASRC SELECT S98 am! 

CCARRY GENERATE) CG1,CG1,CG1 ,NuwI wm ! 

CG2,CG2,N,Nuw10. | 

BSRC SELECT S1i.ilii. 

VGAL122= ! 

VCCu13. | 

(CARRY PROGAGATE)CP,CP,CP,Nu14.01 

W383 04,12,20,28.15..1 

ASRC SEL=ECT S2.16..] 

#8 00,08,16,24.17..! 

#8 03,11,19,27.18..41 

43 02,190,18,25.19..! 

ASRC SELECT $1.20... | 

#78 01,09,17,2S5.21../] 

CACI)43V,CX,CY,CZ.22.01 

NaLisaw ! 
(ID)GRNDO,+3V,+3¥,+3Vua24ne0! 


€) 


bem S47 e4MAD 05,13,21,29 
low 462IC0,I1C9,IC9,N 
bem 45 wMAD 07,15,23,31 
bam 44nMAC 04,12,20,28 
1On432ENABLE VA 
fowS42ZaENABLE PC 
leetiwMA SELECT St 
lame 40e2GRND,GRND,COMP 
Pee SQaMA SELECT SO 
1.2 382GROUND 

10237428 CLK 
{on36LENABLE PC SACKUP 

oe 35 e@GROUND 

foe33uMAD 03,11,19,27 

jee stie4AD 99,05,16,24 

foe sOWXK PC O1, N,N,N 
}o.2942(ICI)4+3V,ICU,1CG,ICC 
fpea28a4AD 02,19,18,26 

feamltiwMAD 01,09,17,25 

fen 26aGRND,FORCE MA O9,GRELL,GRAD 
lew 2SeXB PC 09,N,N,N 


MGCE,CCMP CDE 


THIS 


SIDE TOWARDS FINGEFS 


O% BOARD 


ADKS 


NOTES 


MODULE: MIC 


iB GROUP OG WR 


TB GROUP 1 wR 


ADDRESS CUNTRIL CHIP 


43 


CONTAINS IPR COMPONENTS C(MEMSCE?’S) FOR T3, MEMORY WAN AGEMEDT, 


ANDO THe RANOG4Y FLIP FLOP. 


MOR CrIPs. 


TO DISABLE 


1). 
2).6 
3). 
4). 


REMOVE 


TYPES 
TYPES >>5C 
PART NUMBERS 


BEST DIAGNOSTICS: 


>>>D/I 24 DO 


19-14700 


GATE ARRAYS 


ACK 


THE ADK wURKS WITS TRE PRE, ADD AND 
THE AOK DETECTS TR HITS AND MISSES. 


HALF OF THE TB On A LIVE VES SYSTEMS 
ALL USERS FROM THE SYSTEM TEMPORARILY 


TYPE *P ON THE CONSOLE TERMINAL 
CFOR GROUP 0) 


OR D/I 24 A CFGR GEGUP 1) 


“MIC MICRC°S ECKAC,.EXE 


AUK 


AMUX S“YECT Slowituntetor"""""0048.E CLX 


DStaa2an! 
WB 26n03<>I 
WB 25un4<>I! 
w3 24..5<>| 
AB 27 ame b<>| 
CHIT) wmFuu! 
HIT 0.3.0! 
CHIT) waIue | 

TB HIT 1210.21 

ENABLE VAw11lool 

VGAw1 2.0! 
VCC.13..! 

LATCHED wWCTRL 2.142.! 
S3SRC SEL S0~15 24) 
LATCHED ‘“CTRI, Selb.) 
LATCHED wCTRL 0.17.41 
LATCHED WCTRL 3218 22) 
8SrRC SEL $1.19! 
LATCHED wCIRL 1220221 
LATCHES NCTRL 4.21.1 
CLK SELECT S0122..)1 
CLK SELECT $1.23] 
PHASE 1.24 2] 


T8 


0 


C) 


lewS4 7 eAMUX SELECT 
bme46aD0ST FMIDE 
fawS4SAMMUX SELECT Sl 
$1o-44en.NRITE VECTOR ONCCUREL 
lOumt3saSNAPSHOT CMI 

ln 422PSL C4 CCOUMPATABILLIY MOCE) 
bee 41eoRTUT DINGY 

{oO.40.STATUS VALID 

fm 3SIaM CLK ENABLE 

{we 38 GROUND 

bewds7—2D CLK ZNASLE 

fews6eCS BUS 4 

low 3 Se GROEU ID 

fee tI4aT5 PARITY ENABLE 

lewd SmLATCHED BUS 3 

{mn SZeLATCHED 3US 9 

fo.w3L1ePTE CHECK 

Pen SOWLATCHED 3US 1 
lon29.,INVALIO PREFETCH 

lean 2SeCUMPATABILITY MOLE 
bee2IeLATCHED BUS 2 

10.25.TB OUTPUT ENABLE 

fem Z25QDEUS SELECT SO 


SO 


THIS SICE TIWARDS FINGEPS 


cI 
ww! 8 


BOARD 


CACHE CoOuTROL CdAIP 44 


CAKS 
CONTROLS He ENABLING AND DISAPuUL:AG OF CACHE, THE 
TRANSFER OF CATA TO AD FSU TkKe mOk CrIPS, AND CACHE 
HII VALIDATION, : : 
WUTES TO DISABLE CACKE TYPES >>>D/I 25 1 
TO RE©ENASLE CACHE TYPE: >>>D/I 25 0 
ON A LIVE VMS SYSTEM: 
1). REMOVE ALE USERS FROYW The SYSTE TEMPORARILY 
2). TYPE *P ON THe CONSOLE TERMINAL Z 
3). TYPE: >>>0/I 25 1 (OFF) UR B/T 25 0 (0%) 
4). TYPEs >>5C 
PART NUMBERS 198147591 
BEST DIAGNOSTICS: “IC “ICRO°S ECKAC.EXE 
T3 + CACKE ECKAL.EXE 
MOOULEsS “4IC GATE ARRAYS CAK 
CAK 
MAD O00 eeteresrernf3.0BUS ROT $9 
VB 27am2<>! oO bee S 7ALATCYED ACTRL O 
B CLKuw3e0 ! Poem S6QLATCHED ACTAL 4 
43 26..4<> | pemt5S .LATChedD CTRL 2 
GRND ww Swe t bee 44 LATCIED BIS 1 
A383 25605 <> | bemmIA 3 RLATCHED 3US 9 
CACHE INITI.7.0/ lewtZeLATCHED BUS 2 
NB 24 aa8<> | Poe4 lL QLATCHED AUS 4 
CACHE HITIW9W! fPuw40.LATCHED 3US 3 
Nw1 0 wa | bee SIRLATCHED YCTRU 3 
SHAPSHOT CMIL11~01 | mm 382GROUND 
VGAw126=! leas J eLATCHED WCITRL 1 
VCC213 ae! fee 3S6eLATCHED wCTRL 5 
CACHE DATA PARTTY ERROR.14.01 | om 35S eGRYUND 
CACHE TAG PARITY ERRORII5..21 bon 34.0 CLX ENABLE 
te GRNDw1S.0) baad 3H2UST RPMODE 
awl 7 wen I lusd2—e0 SIZE 0 
CACHE GROUP O 4R.18..1 fee dinG SIZE 1 
ENABLE BYTE 0219.0! lon 3QeHSTATUS VALID 
CACHE VALID 9.290... ] lo.29.I VALID PREFETCEH 
ENABLE S8YTE 3.21.0] Pee2Ba’ CLA ENASLE 
ENABLE SYTE 1.222.901] lon27a2I/0 ADDRESS 
EWABLeE SYTE 2.223.901 bee 25e05US RIT Sil 
44iIX SELECT $1.24. 1 () bem 2 eM AO O1 


THIS SIDE TORARDS FINGEES ON SGARD 


CMR /CALS CPU 4EVYCRY INTRRCGnANECT CRIP 


4O4TTO8S AYO CowTROLS STGNALS Tu ASD FROM THE CuI anl 
STALLS THe AICRCCUDE ON CERTALE CuoNDLITLONS, 


NUTE: THIS IS [HE UNLY CHIP THAT CONTROLS THE CPU’S ACCeSS TC 
THE C¥I SUS. OPERATION CF THE CMK/CML CHIPS CAs Be VERIEIED 
BY DOING CONSOLE MODE DEPOSITS AND EXANINES GF MAIN #erCRY 
WITH CACHE DISABLED AND AGAInw FROM ROM MONDE #GtCn TOES OT 
USE THE CAK/CML CHTP. 


PART NUMBERS 1959-14697 


BEST DtaAGNOSTICSs MIC “ICRO°S ECKAC.EXE 


4QODULES ¥IC GATE ARRAY: CAK 
CK 
B CLKuuwtwoeeererorrrrlT48.D CLK ENASLE 
ADDRESS REGISTER ENABLE.u2.0!/ 0 [<>47.CMI GATA 29 
CMI CATA 27.2.3<>| FOoOn46INVALID PQREFETCH 
LATCHED BUS 3.44.2. / $ou45.CORR DATA INTERUPT 
LATCHED 38S 1.25... ] fon44.wRITE VECTOR OCCURKELD 
LATCHECD SUS 2.6.0! L.243.5TATUS 0 
N me J wee | lo.42.2C4I STATUS 00 
CMI DATA 31..3<>/1 fo.41.GRANT STALL 
CS 3US 4..9..! bOond0.C4IT STATIS O1 
M CLK ENABLE.1I0WA I bon39.STATUS VALID 
CMI DATA 29.11<>! { 23 8aGRNUND 
VGA.12.~] 1<>37.CMI DATA 25 
YCCo1 350! bee SG6.STATUS 1 
LATCHED 3US 0.114..1 two 3S AGROUWO 
CMI OATA 23.15<>! fmm S4.INHISIT CMI 
CMI DATA 30216<>| fon33.CACHE IVPERUPT 
MAD 01417 ..41 bem SZe2CACHE HIT 
MAD 00.182. ] {oe3LiWALT 
CMI CPU PRIORITY.19.01 fee 3JO.PKASE 1 
DST RMODEW20.. | foe29.UR INTERUPT GRANT 
DSIZE O0u21..! fo.28.CMI DBSZ 
OSIZE 122.1 fo.272E%ABLE CVI 
MMUX SEL S123 201 fon2644ICRD SEQUENCER INIT 


C4I HOLOwW24.01 () Poe ZSaSNAPSAONT CHT 


THIS SIDE TOWAROS FINGFRS ON BOARD 
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~UR: MEAQRY DATA RESISTER CNIS 


CONTAINS THE EXECUTION 3UFFRRS, weISEDATA REGISTER, *E*CRY 
DATA REGISIER, PHYSICAL AUGRESS AUX 4nd CO" TRAIL LOGIC FCF 
RJUTInG DATA [W AND GUT, TO AYO FROM Tae CHI, » BUS ANE ¥ DUS, 


8 CRIPS CHIP BITS 
MADR 1 0,8,16,24 
MOR 2 1,9,17,25 
“DR 3 2,10,13,26 
“aBR 4 3,11,19,27 
MDR 5 $,12,20,23 
MOR 6 9213,21,29 
“DR 7 6,14,22,30 
MOR 8 7,15,23,31 


BUS DEFINITION: 3 8US = DATA BUS (AN IMTERNAL BUS INSIDE THE MEF CHIPS) 
PART NUMBERS 19914681 


BEST NTAGNOSTICS:s MIC VICRON’S ECKAC.EXE 


MODULES MIC GATE ARRAY: MDR (1 THROUGA 3) 
“OR 
CLK SELECT Siowloweeewerorre JGR MBUS ENASLE 
CuK SELECT SOu.2..] 0 fon47A4BUS 24,25,25,27,23529,39,31 
8 ChakA.w3.01 lomtGaMBUS 16,17,18,19,29,21,22,23 
ACODRESS REGISTER FNASLEWW 4.0! bee SaMAD 24,525 ,26027 525 529,30,31 
ENABLE C¥I..5.0) 1lomw4teAIBUS 03,09,10,11,12,13,14,15 
X38. PC 00.6... } femt3witMUX SELECT Sl 
XB PC Ol wen] we! 10.42.MBUS 090,91,02,03,64,65,06,07 
XB SELECT.US8 | lem 41TAWLATCHED ASRC 2 
XSUF 60,01,02,03,94,05,06,07.~9..! Loe GQeMAD 0898,09,190,11,12,13,14,15 
SNAPSHOT CHI210.01 [ae3924AD 16,17,18,19,20,21,22,23 
XBUF 08,09,10,11,12,13,14,15.11..! 12.3 82GROUND 
VGAa1 2.0) bows 7a4MAD 00,01,02,93,04,05,06,07 
VCCw13.-! fom 3 He ¢3SV, ALL OTHERS GROURCER 
DBUS ROT S014... ] 1 ee 3 SS GROUND 
CHI 24,25, 25,27, 28, 29, 30, 31-16<>| leas 3JnVDHUS SELZCT SO 
CMI 16,17,18,19,20,21,22,23.17<>/] bee 3S2ePAD 16,17,18,19,20,21,22,23 
CMI 08,99,10,11512,13614,15-18<>] leeSinwPAD 98,09,10,11,12,15,14,15 
CMI 00,01,02,03,04,08,06,07.19<>]. — fee SON, N, PAD 02,93,04,05,0€6,07 
WB J0,01,02,03,04,98,06,07u20 mal fem 2 IeAMUX SELECT S1 
wo 06,09,10,11,12,13,14,15.21i..] fame ZaeAMIX SELECT SY 
wB 16,17,185,19,20,21,22,23.22..! beet @CACHE 09,901,02,03,04,68,96,07 
4B 24,25,26,27,23,29430, 31 uz 3am | bew2GnCACnS 935,99,19,11,12,13,14,15 
CACdE 24,25,26,27,28,29,39,31624.—! () Pm 2OmCACHE 19,17,182,19,20,21,22,23 


TYLTS SIDE TG*4ROS FINGERS tan SJARD 


'G 
A} 
aA 
oe 


PREFETCA COwTRCGL CHIP 


USED IN CONJUNCTION wiITY Tre SOL, AND “WOR CHIPS TC *“OCNIICR 


USAGE OF THE EXECUTION 


EMOTY, 


PREFETCHILUG 


SUFFERS. 
OR A NEw ADORESS IS PLACED IN THE PC, 
FORCES PREFETCHING OF A 
ADDRESS IN THE PC (Ak wW ADDRESS Ix 


IS INDEPENDANT GF THE MICROCODE 


NEW INSTRUCTION 


AKEN EXECUTION BUPFERS AKF 
THE PEK CRiP 
FRQO4 4EACRY USIKG THE 
PC) UR PCe4t CEX. BUF. ERPTY). 


AND wILL Hf FFEN 


WHENEVER Aw X3 IS EAPTY AND THERE IS w9 3US CYCLE IS FRCGPESS. 


THE PRK ATLL STALL THE M CLOCK wHEN SOTH 
THE CPU ATTEMPTS AN IRO1. 
TYING UP THE CMI WITH [RANSFERS AND THE PRK HAS TO 


X3°S ARE EMPTY AND 


(THIS CAN JUCCUR WHEN A DEVICE IS 


%AIT FOR 


COMPLETION SEFORE IT CAN PREFETCH (CPU HAS A P®IGRIIY CE 9)). 


THE 


INSTRUCTION 


PRK WILL ALSO dAVE T9 STALL SHENEVER THE PC GETS A KEW 
ADDRESS SUCH AS A BRANCHING 
THIS ALLOVS TIME TO PERFURM THE 


JR A New PROGKAS, 
fLRST PREFETCH FRG THE NEw 


PC PRIOR TO THE START OF NORMAL EXECUTION, 


PREFETCHES ARE LONGSORDS ONLY! 


PART NUMBERS 


19-14698 


BEST DIAGNOSTICS: MIC 4ICRO°S ECKAC.JEXE 


4Q0O0ULEs MIC 


LATCHED 
SNAPSHOT @CM4IWVW2.0 1 


8 CUKLuU3.0!} 


PHASE 1014.—] 

AMUX SELECT S15... /] 
ENABLE ACV STALLCSTOPS 4 ChK) 16.0! 
MICRO SEQUENCER IVITIW7W91 
STALL ow 8 oO | 

LATCH 4MAuWW9.0!} 
PREFETCHI19.40 I 

ENABLE VA SAVE.L11.—01 

VCCoi saul 

MICRO [RAP.14.0! 

M CLK ENASLEL1L5 we! 

D CLK ENABLEWLeW. |] 

LATCHED SUS 3.17.4] 

STATUS VALID.I1i8.0| 

LATCHRED «CTRL 1219.8] 

XB 1 IN JSEL2000 

X2 0 IN YSE21.0! 

LATCHED «CTRL 3.222../1 

AS SELeECTu23.~] 

ENABLE PCl24.0)! 


0 


GATE ARRAYS$ 


PRK 


MSRC Lonlowereereee nS 8.LATCHED 


() 


PRK 


“4SRC 2 
beat47LLATCHED 45SRC 3 
fue 4GuMA SELECT Si 
Jwe45.LATCHED Y¥SRC O 
bee t4 a. ATCHED MSRC 4 
loe430KA SELECT SD 
bm 4 2eIRI1 
foen41.ISIZE 0 
fowmw4Q—MIC LOAD 
fow3SGmISIZE 1 
fee 3S 8 AGROUNO 
Pm sJaXS PC 1D 
bees SaDST RADE 
pm dS aGROUIND 
fems4eabLATCHED 39S 0 

Pee ZALATCHEN BIS 1 

bem S2eaPSu CY CCIMPATAGBILITY MOBGE) 
foe SLLLATCHIED BUS 2 

few sdO0.XB PC JIL 
lem 2 Ie LATCHE? 
bee ZBeLATCHE)D 
let  eLALCHED 
lm 2OeLATCIED 
beet eLATCHED 


SSR 


3USG 4 
aCTAat 
iCTRL 
VOTRE 
NCT2AL 


- UR © 


TdtS Sipe 


TOWARDS FIUGe&S ON 


rPAARD 
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UTKs STCrRO TRae CAlP 
MONITOSS THE 4ACHIVE COMDITIC*S THAT CAN CATSE A MICKCeLRAP, 
GENERATES “4ICRG-VECTOR ADDRESSES, A*D DECOVES THE HIGHEST 
PREORICY TRaP CONDITION. THe UTR RECEIVES SYCODED MICKC TRAP 
IVPUTS FRJ4 VARIQUS HARDWARE CUMPONENTS AND DECOCeS THE INTO 
THIER APPROPRIATE AICRO@VECTUR ADDRESSES TO SE PLACED ti: THE 
CONTROL STORE ADORESS LIVES wHEN PERFORMING A MICKO IRAE. 
PART NUMSERS 19°14702 
BEST DIAGNOSTICS: MIC 4ICRN°S ECKAC.EXE 
MODULE: MIC GATE ARRAY: UTR : 
UTR 


ENCODED MICRO TRAP 1..1.0=2°2 
ENCODED MICRO TRAP 2.22.0] 0 
MICRO TRAP.w3.90! 
MICRO VECTOR 324 annei 
PTE CHECK OR PROBEWW5..! 
MICRO VECTOR 12S aa! 
MICRG VETCOR O..7..! 
MICRO VECTOR 2.28. ! 
GENERATE DEST INHIA1TWW9.W0! 
DU SERVICEW10—O] 
MSRC XB.11..!) 
VGAc12m— 1 
V¥CCul saat 
eENCQDED MICRO TRAP 0.14.0] 
aCTRL HHUXXX.15.0] 
XB SELECTI16——! 
AB 0 IN USEW17.W01 
PROCESSOR INIT.18.0] 
RTUT DINHuw19W.! 
STATUS 0.20 mI 
STATUS 1.21.2.) 
SfATUS VALID.22..01 
XB 1 IN JSE.23.—01 
8 CLK.24..0] 


emmmmerQ 48.AGDRESS WEGISTER ENABLE 
Pew S7.ACCESS CINTROL VLICLATION 
{[o046—.T6 DATA PARITY ERROR 
lemS5a2LATCHED 3US 3 

leo444M BIT 

fwe432TH8 PARITY ENAILE 
bew42.TKB HIT 1 

lew41.T8 HIT O 

jbeo4021TB TAG 1 PARITY ERRGR 
low3S9eWRITE SUS ERRIR INTERUPT 
} aad Sa GROUND 

leaadiiarS TAG O PARTLY ERRCFE 
bom SOeLATCHEOD ACTRL 1 

{ ow 35.{.GROUND 

tewes4abATCHED VCTRL O 

fleas IweLATCHED ICTRL 2 

few 32e0 CLK ENASLE 

'<>31.08 24 
1<>30.d8 25 
1<>29.wB 26 
{<>28.W5 27 
bem 2lwPHASE 1 
lo.Z26.PREFETCS 
lee2SeisHIdl? 


() cur 


THIS SIDE TOWA 


RDS FINGERS ON BOARD 
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LOOO4 UBI 


ubBI 


50 
1 ' TERS 


THE UNIBUS THTERFACE MODULE IS MUCH LIne ANY UATSUS 

ADAPTER AITS THE EXCEPTION Cf FAVING ADOITTIINAL LEGIc 

ON If TO HANDLE COXMUNICATIC®NS FORK ThE fU-5737 AND CONSCLE 

AND ALSC HANOGING ALL INTERUPTS wITHIN THE CPU, ALL UNIELS 
AND MASSS8YUS DEVICES INTERRUPT VIA THe UBI. THE UST CUNLAINS 
POWER FAI LOGIC, THE T.O.Y¥. CuGCK AND CHARGING CIRCUIT, THe 
UNIAUS DATA LATCH, 3 BUFFEREG vATA PATHS, 1 DIRECT DATA PATH, 
SYTE SWAPPING LGGIC, ADDRESS SUFFERS AND 4APS, : 


SUIT 2). Tie, UNTISUS ACE 4JOULF Cust) ¢£9003 


THE USI IS CONNECTED TO THE W RUS, CMI, AND UALBUS. 

THE DPM MICRO“CIAGNOSTIC ECKAS.EXE WILL TEST THE COMMUNICATIONS 
SECTIONS AID THE LEVEL 3 DIAGNOSTIC ECCBA.EXE TAPE #6 WILL 

TEST THE ADAPTER SECTION. 


THE SECOND UNIBUS OPTION (SUS ACOULE) “IGGL ALSO BSE TESTED PY 
ECCSA.EXE 


GATEARFAYS: CON, INT,UC'N,UDP 


D 1 


too| 
(TIP) | 
THE USI MODULE #L9C04 PLi¥S>>>> 


1 ucn | - font 
ese Ba eaeveaee joo } 


Se eenunane® { 
{ uUCPI1 I 
{| vuUDP2 | 
“f ubde4 1 


| UDP3 | 


fy 
=b 6@- et ab asp 8 aes GE aap ae 


aetadabetatatabate | j--1 
| INT 
conceenen= 
Se sane ecaane t 
| CONL I¢(TU=5a) l 
aanenescons i 
oeonenee= 
| CON2 1(COnSOLE) 

| 

| 


U 
(4) 


fre Crea re eats Pee eres water! nae, ease, Stee ene ener 






| f DATA 


UB ADDRESS 
<17:2> 


[ur 


ADDRESS 
COMPARE 


UNIBUS Interface Block Diagram 


A1,A0 
-|C1,CO 











<31:26> 


GG 


CUns CIHSCLE CHIP 9 3 


THE CGN CaLlPS CNYVERT SERIAL CATA FROM THE (Ue58 GR lac 
CONSOLE TERMTNAL TQ PARALLEL TATA FOR THE 4 BUYS, OR 
PARALLEL TO SERIAG IF ROUTING Ih THE GPSOSITe NIRECTICN, 


PART NUYSERS 198145685 


REST OLAGNOSTICS: DPM 4ICRC’S ECKAS.EXE 
DW750 MACRO ECCEALEXS (LEVEL 3) 


MODULE: USI GATE ARRAY: CON (TUS8 AND CONSOLE) 


CON (7T958,CCNSOLE) ee 
WCTRL 0,43Venliweerommwnne_LA48 TU/CON DONE SYNC ~ 


MICRO SEQUENCER INITIW2.01 0 pea47aCKDO CINTERNAL CLOCK SIGNALS) 
*CTRL Suu3e! PemGSe2WCTRL 4 
WCTRL 24am | $045 t3V 
GRND,WCTRL 0..5..! (0244.TU/CON T READY SYNC 
N,HALT DET BR SYNCU.WS..H 1 fon43.2CLCO CINTERVAL CLOCK SIGHALS) 
TU/CON DONE SYNC HuwW7.0] 10.42.24 CLK 
4#3V,fFRONT PANEL LUCKEDWW8..! beeS4iaTUSS INT L,SERIAL EESe Ge LL 
TU/CON SERIAL INPUTIWV9W.! t<>40."3 25 
Choi CINTERNAL CLOCK SIGNALS) .19..! 1<>39.KG 24 
ITU/CON T READY SYNCw11..! fw 3 8eGROUND 
VGAa1L 2am! lon37ab CLK BNASLE 
VCCu13 2! Leawes6.4CTRL 3 
GR'DO,RD INTERUPT INHIBI[T.14..1 beamed 5S eGROND - 
4B 16.2.15<>] bond 4neCLCI CINTERNAL CLCCK. SIGNALS) wee be 
N.16.0! lems seaGRNO,HALT DET SYNC 
GRNDIL7 wel: fwd 2eN4CTRL 1 
TU/CON BAUD RATE CLOCK.13..1 LOmSL—M CLK 
48 19219<>1 (<>30."B 22 
43 17.29<>1 [ae29.8REAK CLX,N 
48 18.221<>1 bet sash wD,I VSTR FETECE 
WB 21222<>1 JOum27eSET BREAK,CON HALT 
43° 290.23<>1 1Oun26m' 
4B 230e24<>] ¢) Poms owe ITA TU/SCIN SERIAL CUTFEUT 


THIS SIDE TOWARDS FINGERS ON BUARD 


iuTe {NTERUPT CHIP 5 4 | 


THE LwTER IPT CHIP ZNARGES TRE “ANOLING @F ALL [NTERUPI FFOULEST. 
30TH BASS3IUS AMD UNTI8BUS, CONTAI*S PSL SITS <22°260 and Itb>, : 
PERFORMS [NTERUPT ARRITRATIC3, ISSUES 3US GRANTS, Awd TiSFRTS 
VALUES GA Tdi MICRO-VECTOR LIVES. 


PART NU“SER$ 1914704 


BEST DIAGNOSTICS: DPM 4ICRC°S ECKAB.EKXE 
04750 MACRO &CCBA.EXE (LEVEL 3) 


MODULES UBI GATE ARRAY: INT 
Lit 
WRITE SUS ERROR INTERUPTIW1 oer ecerroenQi4aaTIVeR CNTERUPT 
a: +#3V.2220/ 0 lomG47eINTERUPT PENDING 
SPFI (SY¥WC POWER FAIL INT. )23-01 [an t5iT.U5 IITERUPT GRANT 
CORRECTED DATA INTERUPTWu4.01 Poe 45aS3R4 CSYUCYRONOUS BR) 
WCTRYL 4S men | fen t4eHPSGS CHIGHEST PRIGRITY 8G) 
ACTRL SweSecen ! feot32HPBG4 CHISHEST PRIORITY 8G) 
PHASE 1ouw7ee! beemS2eSBRS CSYYCHRONOUS 8R) 
#8 22CSPSL 22) .28<>/| fPeatlaeHPuhGS CHIGHEST PRIGRITY 8G) 
WB 23C=PSL 23) ~.9<>/ PeetGaSBR? CSYVCARONGUS 58) 
PROCESSOR INIT.10.01 poems IeSERS CSYVCHRUNGUS 8K) 
ACTRL 2altuw! {ams SaGROUND 
VGALI 220 | bead eSYNCHR RESET 3G 
VCCo Sau! 1o.36.23 CLX 
WCTRL 1.2.14..! bee 35 eGROIU WD 
WCTRL 3215 maf fewstet CLK ENASLE 
WB 25CS2PSuU 25) 615<>/] I<>33.W8 16 (IPL) 
WA 24(SPSL 24).217<>1 (<>32.49RB 17 (FPL) 
WH 26C=SPSL 25).18<>) 1531228 19 (IPL) 
NCTRL 0.19..! fon30.SERIAL WINE INTERUPTCCONSULE) 
MICRO VECTOR 0.20.1 beoetQeD CLK BNASLE 
MTCkO VECTOR 2.212] 1<>282N48 18 (ISL) 
MICRO VECTOR 1.22.1 i<>27anW3d 20 (TP) 
MICRY TRAP.23.0/} bewZ2GHaPTE CAZECK D2 ORCBE 
#I CRO VECTOP B@RANCHUI24..! () fon254DC SERVICE 


THIS SIDE TOWARDS FINGERS ON S#0ARD 


0 


QNLIELS DATA PATK CUNTRIL 


UC:i¢ Cap 
THE UCr CHIP COKTROLS THE UlS CHIP FUNCTL IWS, =YAALES UBI 
AQBITRATIUN F9R THE CMI, ISSUES AWD 40HITIRS UNISUS CORIRGL 
SIGNALS AND CMI STATUS LINES FER USE BY CHE UST *ICPGCCLE. 
THE UAL [5S ROM CONTROLLED AE TRE UCN CHIP PLACES ThE ERGPER 
MICRO@ALGMRESS Uw THE URI MICROMADDKESS GINZS AFTER DECLCLING 
WHAT FUNCTION NEEDS T9 8£ DCNE. 
PART NUMBER: 16214693 
BEST DIAGNOSTICS: DW750 4ACRC FCCBALEXE (LEVEL 3) 

AUDULE: UBI GATE ARRAY: UCw 


ON 


UBL BUFF CHI 311s eserer rn I BPE 


MSY 2ae| 9 beet oTI4VE COUIL CLIMECUT) 
U8L UNISUS ACORESS lLi.we3e!] [o46.CMI 033% COATA SUS BLSY) 
JEL UNISUS ADDRESS 05.1.4. 1 (Oom45.C4L STATUS 990 
&ADORESS = URNIBUS CADDY) W.5..! Lom44eC4MI STATUS AL 
ADORESS = CNMI CADOC) 126.41 toe 4 3SSEYN 
ENABLE AR&® REQUESTIOUJ oe! low t2eUNIEUS INIT 
Clase a nl feef4l HI BUFF CY¥I 00 
ARBITRATION Onw..9.0!] (oe 40.UGI BUFF C4E 29 
UCR A2CMICRO CONTROL RGA)W10.0! fmm sInJKI SUFF C4I 30 
UBI 4ATCH.I1LI<>! foe 3 8 aGRIUID 
VGAL1 2a | fon 372UCR ALCMICRO CONTROL POM) 
VCCw13—— | | ee JI Se INTERUPT 
USI BUFF CMI 238.14..! bee 3S HGROUND 
COATS. bamstetJBI BUFF CAI 25 
UCR AZ(CMICRO CONTPOL ROM)W16.0] tuw33e3Uf O 
ANw1 Taw | fens 2eUNIe@US ADDRESS 19 
Alwl San | $0.31.28 CLK 
aur 1.219. | bea sQeiisEBUS ADDRESS O09 
BUT 2.20.—! fon29OW4AP CONTROL JUT ENAELE 
UCR AOCMICRO CONTROL 204).21.01 feoaw2S8eUSI LATCH OATA PAIR SEL i 
USI BUFF CMI 27.22 ..] beaaw2?eJKHI LATCH OATA PATIn SEL O 
SC -12235.<1 {2.26.SC 9 
URI BUF CHI 26.24.11 () beeeSallGI GaATCH OFFSET 


56 


‘Sips Uilrus TATA PATYS CATe 


CGNPLETE wiTeUtS OATA PATES CUNTALICD Li THE3S€ CHlb@S, 

3 SUFFERED AID 1 DIRECT, S8xYTe& SweAPrPIWwG AND JFFS3LT LOGIC. 
PROVIDES A PATH FOR ALL ADLRESSES AHD QATA 3eTnEcs Ter 
CMI AND WitlTaus, | | 


4 CHIPS | curD BITS 


yoe 1 0,1,8,9,16,17,24),25 
UDP 2 243,10,11,138,19,26,27 
YOR 3 455712,13,20,21028,29 


UDP 4 6,7,14,15,22,23,30,31 
PART NUMBER: 19214692 . 
BEST DIAGNOSTICS: 04750 MACRO ECCBA.EXE (LEVEL 3) 
MODULE: UBI GATE ARRAY: UDP (1 THROUGH 4) 


UDP (1 THROUGH 4) 
UNIBUS DATA 99,11,13,15en1<>eweesewowedoaglaI SsurFF C¥I 08,10,12,14 


UNIBUS DATA 08,19,12,14..2<>] 0O 1<>47.U8SI BUFF C4I 99,11,13,15: 

UNISUS DATA 09,02,04,06.03<>! 1<>46.CMI DATA 99,11,13,15 

UsIdUS DATA 91,03,05,07..4<>1 1<>45.CHML DATA 98,10,12,14 

N,ADDC,ACDUC,ADDCCADCRESS=ECHI ) wa S aren I 1<>44.CMI DATA 91,03,C65,07 
GRND,+3V,GRNC,GRND (ID)..6 ~] {<>43.U8T SUFF CYL 91,03,65,07 

3 CLKwn7 29 | 1<>42.CHI DATA 09,02,04,06 
A1 wa 8 mw | i<>41.UBI SUFF CuI 00,02,64,06 

AD an Dace | [um 40eBDPC 2 (PORT CONTROL) 

3DFC 1CBUFF DATA. PATH).10 2] 1<>39-CHI DATA 15,13,20,22 

BSDPC OCBUFF DATA PATH) W110! bee dtaGROUND 

| VGAL12.—01 {<>37.CMI DATA 17,19,21,23 

VCC.113.0) [<>36.U8I JUFF CMI 16,18,20,22 
UBI D3BZ.14W01 | wa 35 GROUND ) 

UBI PREV DSBZ.15.c1 1<>34-C4I OATA 25,27,29,31 

UNIBbUS ADDRESS 03,10,12,14-16<>] 1<>33.CHI DATA 24,265,245, 30 
UNISUS ADDRESS 16,08,05,07.17<>) 1<>32.UBI we JIEF CMI 17,19,21,23 
UNIBUS ADDRESS 15,17,04,06u.18<>| i<>31USI RUFF C¥4I 25,27,25,31 
SC 1 (SLAVE CONTROL) L196.) 1<>30.UBI sUFF CMI 24,26,2%8,30 
UNIBUS ADDRESS 92,09,11,13~20<>] fee29eLATCH DATA PATH SELECT 1 

SC 0 (SLAVE CONTROL) 21.21 lew28eADDC,ADNU,AIDU,ADOU 
PRTC O (PORT CONTROL)W22.—1 bee27eLATCH DATA PATH SELECT 0 
UBI 4ATCHUI23<>1 bem 25e0LATCY SIFFSEDI 
PRTC 1 (PORT CONTROL)JW24..] () Pee 252PRTC 2 CPINRT CONTROL) 


THIS SIGE TIQWARDS FI'Gerks UN 3NARD 


o7 


-L0010 SUB 
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*o8n cnep eeen wae ovte 
OOO COP CE GERD SERS SOTP GEES Ete COED CORD GF0E CEES SCTE OEED SEED CURD COED ated CRED CUD COED cone ctee tare sret SEED GENE GMT BRED COEF CORP COED CRED GHEE GETP CRUD GEES CRNH SERS enER GHEe enEe Cues abeD and 
ooee eon seen 


eu oe ens 22 ae “oe Sm ana eo ea 289 S22 Ve Fe enw Se Be a 


SUB MODULE #LOgLo 
UNIBUS ATIAF TER 


(TOF) 
THE 
SECOND 


UnES 
ULF 4 
ULES 


ne @e ae 28 *%e Se @oe owe ee 22 j%ee82 82882 22 2 we =—= aanse 


-—_— =o 


UDE 4 


wae ee Se ee eNO elle ee ee ee le aan ewes =a we oe 


ccm ene case eons case aan ap emp “E01 COU: GED CUD 000 S00D GMS Gime GEMS OAM GHEE GPOt GUND COED SUDA GnID GED WOME CUED GEG EDED OOD SUED ann wilt cote Som aowe SLID SED GELe Cove MuTY “uae fone Cure Sune ras coup cone Culp “one 


CIION 1 


SCTION 2 


2e1 


Zel1.1 


Ze1.2 


D9 


INSSECT PARTS 


The basic D750 option ccmsist of the £oOliowing hardware 
parts. Cneck tnat none are missing or damaged before ycu 


QUANTITY | CESCRIPTIUN 
1 L0010 Second UNIBUS(SUE) Moaule 
1 Rinobon cable assembly 


consisting of: 

(3) 40-conductor EC06 
Tibbon canles, tie wrarpred 
and formec. 

MyOi¢d -[ransition module 
M9302 UNIexUS Terminator 


~ po 


There snould pve an expansion vox, and spossisly an exparsicn 
Cabinet.Tne expansion box ana, or cabinet are -not part cf 
the Dw750 option,dout sncula Nave ceen orderea separately. 


INSTALL EQUIPMENT 


OD OS Eb OD C8 C8 M6 28 O08 C8 OD 18 OB OG OD On 
, 


CHECK HARDWARE REVISION LEVEL AND POWER SYSTEM DQwn 


If vMS is running boring it down in an orderly fashon by 
either naving the customer cring it down, or with nis 
permission typing the following cofimand. 


EX: 
S @esysSsystersshutdown 
Examine the Cpu hardware revisicn level to assure congatacility 
between the option ana the CPU. If the CPU is not at tne 
correct revision level, de not procede with this cption 
installation until the CFL is utdcated ana checked out, 
The following example sncws ycu how to check the CPL rev. 


EAs 
>>> E/I 3k 
IT yGuuGcu3e U2U05E3U 
(tor systems «aitnh iecn arrays) 
Cr 
1 oGUUUUG3E QN20GSE45 


Cror systems with linea arrays) 


Power the system Orr usire tne Key switcn. 


TT) 
Q) 
La 
fet) 
he 


202 INSTALL BEAPANSION 3UX GK Caulicl 
2e2et Install excansion pox or cacinet cer approcriate installation 
| documentation includea with the option. 

Expansicn caninet snoula te installed to the right of tre 

CPU cacinet per the follcwinyg examples. 


EXAMPLE 1: P-aeteataseraran eee «2 + 


¢oewsoers 


i 

| i 
Pewee eet es Gee F ee Ce wee ew }e Se Fete Ce Ceeeee | j 
i VAX"11/750v | | i | 
l 

! 


i i J 
i sb § t& bt to ( ; i 
boe4@ 6: bt: § t § tt i 5 cia aad cal 2 


i 

{ 

j 

i ' | 

; f | bo« 4 
{ ' { i i i 1 
\ | eee ee ewwe wet ene | 

| ( ! 

j ( { 

j { i 

{ | eee eestecoreoece |j 

( i i 

4 i i 

+ 


} 
| 
' 
i 
| 
i 
i 
i 
i 
( 
d 
[(ssesecoeseseee= | sees eee eaeeeee='| 
: 
{ 
i 
i 
{ 
i 
i 
! 
{ 
{ 
Sew Se See Sees cere ew me rete eeet ew ewer wmeanyooeseeeceeecece + 


H904S CPU Cabinet &96042 Cabinet TS1i1 Cabinet 
( 2nd UNIBUS ) 


EXAMPLE 2: 


{ VAX-1i1/750 \ i { 
$ Pe wees ceeeewe ceewe cee ere} ewes wee c ese ewe pore weeseenesown + 
( ! 
f ( i i { I j l ( i 
j | | ( : | { | i 
| ewe ee eee ewe ee ow yoo s cow e cone oeeen + 

| t 7 { 

i { i 

1 i { 

| oe terete eet eeoen yee cate ceteeeen + 

i | ! 

i i | 

j i { 

p eerwr et ceetcceceyoece mee tcmoeocec 

{ | i 

{ 1 | 

floes n sedans e a SSS SSeS ee} SSeS SSS Saw Ken SS pee eee ees eaten a+ 
HY¥Yo¢5 Cru Caoinet n9Gede Caciret hyo42 Cacinet 

C Lst uNISto ) C 2na Gielels ) 
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SeT UP VELUSTAT KIT Py 


29- 1/762 
Unfold the VELUSTAT mat tc full size (24x24). 


Attacn tne 15° ground core to tne VELOSITAI snags tastener 
on the tat, ana the alligetor clig of the grouna cora tc a 
Good ground on the VAxXe11/750. 


Attach tne wrist strae tc eitner wrist and tne 
@alligator clip to a converient portion of tne mat. 


— 


UNPACK THE L0010 MODULE 


Place the LOUV1O moaule while still in tne box cn the 
VELOSTAT mat. | 


Remove tne module from the pox and frotective 
covering and lay it tlat cn the VELOSTAT mat. Inis wili 
bring tne module to the séne potential as the CEU and 

eliminate static discharge aamage. 


tod 


INSTALL Dw750 CPTiON 


with the wrist strap still attacned to your wrist install 
tne LOViIO module in a CFI oftion slot. Tne tirst Cal 
option slot is recomended (VaX"11/75U Slot numoer 7) tc 
alleviate cabling proolers. 


Remove grant jumpers from packplane slot where 10010 is 
installeaq. No jumpers neec to Se acaced for tne Lb750 ortion 
because it Nas tixed aadresses, ana a rixed CMI Arpitretion 
Level cf 3. | 
NCTE 

RH750s START wITh CAL AxB@ITRKALTICn LEVEL (3), 

IF YOU mAVse ONE Ck #CreE IN YUUR SYSTEM YUU 

MUST MOVE THEM DCwXN ONE CFI ARBITRATICN LEVEL. 


EXs 
WITHOUT Ce7SO INSTALLED 
RH75SU80 ADURESS F-28000 CMI AkpD wEVEL 5 
KH75081 ADDRESS F 2a0U0 C4IT AKB LEVEL 2 
WITH Dw7SC INSTALLED 
RH7508#0 aDDRESS F 28000 CMI ARS LEVEL 2 
Kn/7SV08al 


ADDRESS F 2AuUU CML Ako Level 1° 


Connect tne tnree ribbron catles te cvackxplane slots 3 anc € 
as in tne MASSBHUS Ontion. 


Route the Caole assemoly up tne caeckeplane to tne cacle 
Management rack, and tnen to the lert. Next route it cetxzeen 
tne vAxXeli/75u Cru cabinet, ans the exoansicn c&pinet, 

then across tne vsottom cr tne expansion cacinet a@nd up the vracx 
to tne @A oox. See aliacren, | 


Pase 3 
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nriBsGN CAELE : CasLe MANAGEMEKT | 


ASSEMpLY ere RACK 

| | / 
l / 

tee emoewewewenpoyce | woe wcercrecen/ eocwwny 

\ xExx4xxx * ' 

j [|X J wwroroexXeewoeooeny l 

i 1x I x j ‘ 

i ix x : l : 

i 1x] x ! ; 

i xt x i i 

i x1 xa i | 

i 1x] x Ck j i 

| ix] x(C ! l 

[ ernmwoe Xosone |X | eter eceweccceeewe+ooreese | 

$rsrens x 1x i. i 

/ i X 1x! { { 

BA bOX |jewwowrooXoowown {xX | i i 

i XXXXXX1X I l { 

$ Se eee a et wawn pap wote Tet at eseewoaweeoeraey 
EXEANSLIUN CFU cabinet 
cabinet ( back viea ) 


420680 Install tne 49014 on the ena of the Capnle, ana install 
it in the UNIBUS IN Slot ct tne expansion Dvil backpiane. 


. 205-6 Install the UNIEUS opticrs that are going on tne sSecona 
UNIEBUS fer their installation manuals. 


2.56! Install tne M9302 UNIEUS Terminatcr mocdcule in Slot Ab CE 
the last bD1il backplane. 


22508 Instaii the unIBUS Exerciser (UHE) module ( M78S5 ) fren 
your Field Service Spares «it into an SFC slot in 
the expansion DDii backflene. Remove the NPG jumper wire 
(CA41 to Cal) in the packplane slot where tne USE 1s located. 


NOTE 


Py 8 C8 op OO 


UbE aDORESS MUST BE SET FCR 770000 
ANC VECTGR SET FOR 510 


t 


SwlICdEs ACDRess CE 125) VECIURK (ee a5) 
Si | Ch UN 

$2 ih Gia 

53 Ch UN 

S44 Ci ca 

s5 . uh UF ¢ 

o6 Ch ur F 

S7 Ci iim 

Sk CN | OE 
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CHECK FCK POWER AwG GROUND SnOR1S IN e&XPAriSiCn sux 
CHECK KeEMOTE SENSE CABLE 


Cneck tnat remote sense céble is connected trom tne 
CPU to the expansion cakinet. | 


POWER SiSTEM GK 
Turn on ail preakers. 
Turn on xey switche 


HARDWAKE CHECKOUT 


OS &d OD GB C8 OE GE OG 88 O68 OB 68 OO 20 28 Ob 08 


EXAMINE THe SUFFek DATA PATH REGISTERS OF SECOND UNIaUS 


Tnere are three ouffer data path revisters, ana tney are 
et tne following addresses. 


CSR1 F32004 
CSK2 F32004 
CSK3 F3200C 


(*) 
>< 
ee 


22> E/P F32004 


3 OD OS Gb 28 28 78 as an a8 Ob 


The register format of eacn of tte recisters iS as tollcws. 


131/3501291 20 “= nct usec =2= YVLiiUCl 
$ Oe Poesy cep eee maerewenweeean cece satan eee se soos oe+ony 
( i } i 
{ a (PUR) Purge REGQLESK eewwwewneny 

i i $¢eaecece (UCE) Uncerrectesle trror 


J} pemocrern= (NXM) Nom Existent renory 
peweocsecemworrn§ (FKK) Error Flac (CR or oitsS Z5 & 3u) 


3.2 


3.3 


3e3et 
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EXAMiNE SCnk GF In MAP REGISTenS UF tae seClavd Urirus 


They tall into tne adaresSeS pdetwe€en F3ZbU0 ane PSZFFC 
6énq tne reacisters nave a fermat as fEollor«s. 


F3280U0 to F3ZFFC 

$204 cee e ewe wewe4 cayenne} Capes poe mmee+yaceceaecorosaqoas + 
{311 not used [25] (22121, jis OG1 

Poe} ewe ew eweese4oe posses e+ COTTE} Ce cease fpewesoweceewoenes+ 
{ ‘ ( { } { 

? ¢woeory . Page Frane Kumrer 
concatensteo with 
cits<s3sZ> of tre UNIBUS 
to form tne 22 cit CMI 
ndwgress, 


i we oe oe 


PATH NUMBER 

Direct Cata Path 
Buftferea Cata Fatr 
Bufrerea tata Path 
Buftrered Cata Path 


me Ooc br 
mm OF OS 
dad i) 


i 
i 
l 
; 
t 
i 
\ 
| 
t 
; 
; 
| 
+ 


: 
i 
{ 
{ 
: 
( 
i 
{ 
! 
i 
j 
{ 
i aee2aeere BYTE GCrF SET 
| Useao when addressing cada byte 
| boundaries. 
{ 
peaeceresweren VALID BIT 

If not set, treat cycle as a wOe.e 


EXAMINE THE IPEC REGISTERS 


These registers are similar in function to tne UET reaisters 
of tne UsI moagule. They ére pnysicallyvy located on the LGO1G 
module, out accessed via tne Second UNIFus. Theretore if you 
Can examine these registers you have Croven you can access 
the Second UNIPUS, and it is not nuna. 


IFEC REGISTERS CMI ACDRESS UNLEUS aGUERSS 
Address reaqister rKE 400 772140 

Data register Fer 462 772142 
Control register 1 FEF4c4 772144 
Contrel reaqister 2 FBF 460 172196 

EX: 


>>> E/saw/P FRE 460 


NCTE 


anes EXAMINING Cr Dercsi.t & Toi 
REGISTERS, USE weCFe LENGLA FURS 
RATHER Tnahk LONG weCRO Fear OT, 


it 
con UT 
rm 


EAS E/w EF aF460C 


Face o 
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Tne following is a descrirtion cr tne [bPEC registers; 


ADCRESS kKEGISTER FRe4éo 
Perea FQ VQ Fe wFae Te FQeF Geta eFnsOeta Seto noanaeaenen2o aoe 2a enern w+ 


b45 001 


Pee aes FSS THe Se SFGFe2T APG eFZaeVeGX VF Fee avaacenaeFZoeneo®aoeara e+ 


Tnis register contains sixteen of the address bits 
used during an NPR transfer initiated by control - 
register 1. Tne upper two bits, 16 and 17, are 
contained in control register i. 


DATA REGISTER FBF462 


Pewee Se CBee FeGaeFe@eeeeaaeneavaFZGQenetanwaavwewsev@esas®avoeeua+ 


11S COI 


$82 OSS BSSSS*STFSSBB®S*FZ®*VV®SFSAVS2CST TASFFQGOveFQ v2 scsee ee oaeaenanaeaana+ 


This register has a duel funtion. For an FR cycle it > 
contains the data eitner sent or received cy the NPR, 
For a BR cycle it contains the vector cassed witn the 
interruct. 


CONTROL REGISTER 1 FBF 464 

Fee peetoryrwpony wmopecs¢eoporpMopenpaetoepoatorpony 
PASIAL4ZILZITZILALLLONOSLOBIOTIO6105104103102101100) 
Peep ce qee poe powponpoeapoepoayeetpmopoepoupoezesy+on+ 


I tft A A B 8 8B B F T F A A CEC C 8 
N WN C C R KR R R E OQ F 4 14 1 80 F 
I T LE I 7 6 5 4 7 #6 i 
T BD C E€ 

G 1 

te 

5 


NPR - Setting tnis bit causes the cevice tc ao an NER 
cycle with tne data contained in tne address and data 
registers. If the bit fails to clear ,it indicétes tnat 
the device was unable to cecome cus master. This pit is 
also cleared py INIT. 


CoO, Ci = These pits determine what tycfe oft transfer sill 
be done wnen APR is Set. They ére as rollows. 


Ci Cc 

() C CATI 

0 { CATTIE 
1 u CAT 

1 1 vais 
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A17, A16 © Tnese vits are the upper two oits of the 
adéeress reqister. INIT dces net clear these cits. 


PB = Setting this bit simulates a memory varity error 
Settine tne BUS Pe signal on the UftIl6US wnen the data 
recister is read. This rit is cieared by isIT. 


TO = This bit indicates that a UNI5US transfer timed out and 
SSYN was not returned. It is reclocked every transfer, and 
Clearec by IAIT. RFAO ONLY. : 


PE - This bit indicates that BUS FS on the UNIBUS occured 
Guring a DATI. It is reciccked every DATI cycle, and also 
Cleared py INIT. READ CNLY. 


BR7-BR4 - These four bits cause the device to assert their 
respective SR requests, and attemet to interrupt at thet 
level. They may be set in any combination to verify the > 
arbitration logic. Once these oits are set tne IFEC will 
attempt to interrupt until either the bit is cleared or the 
interruget has taken place. These bits are not cleared rey the 
interrupt taxing place, ard must te explicitally clearec 

by either writing a zero to tne afpropriate bit position, or 
by INII before they can te set again to initiate another 
interrupt. 


ACIE - Tnis pit is ACLG Interruct tnable. wnen set, it will 
Cause an interrupt to vector 1E4 on tne leadina edae of a 
UNIBUS ACLU Signal (Power going down) and again approximately 
100 ms atter the trailing edae of ACLU (power comina uf). 
Clearec by INIT. 


ACLC1 - Tnis bit is set Fy & Power fail conaitian, and 
causes an interruct if ACI“ is set. 
READ GNLY : 


INTCONE = This pit indicétes an interrupt has taken place 
that was caused by one of the BFR bits being set. The bit is 
Cleared poy writing a (1) to it or by [uhIT. 


INIT = Inis cit will initialize the internal logic of the 
IFEC when set. Tne outrcut is undefined when read. 


CONTROL REGISTER 2 FBF46e 


$ ee poe $oey} te pest yewpoas}foeeye yee tposry ropes poet+oeyoot 
PISETL4ILIILZPLLILOILNOSICHICTICOILUSIOSICZICZIVLIOLS 
$owpowpoe}+oepon+ewposposd¢wrapoanyoetpoepostpoc}+repoay 
e I BP 8 &§ Vo VV VW VOW Vv OoYV VY 
R kF R 8 F7 6 S + 3 2 1 6 
6 §5§ 4 


Norn yw 
~~) 3° WD 


TC) - 
mse GOR Ss 
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VaeV0O - Tnese bits specify tne vector to be usec oy an 
interrupt initiated oy Centrecl krecister 2, 
Tnese cits are WOT Clearec cy ItiIlI. 


BR7-BR4 - these cits cause the device to interrupt in 
the same manner aS the 5R bits in Control register i. 
Cleared py INIT. 


ACLG2 = ThiS pdbit wnen set will cause ACLO on Che UNIAUS 
to bre asserted for approximately 1.5 ms. The bit -is 
self clearing. This bit iS NOT @f~fected oy 1LNIT.. 


INTDGNE - This pit works tne same as the [wWwTfDONE pit 
in Control Register 1, cut for interrupts initiatea by 
by tne BR bits in Control RegiSter 2. This bit is 
Cleared by writing a one to it or by INIT. 


EXTMOD = This pit is reserved tor future use, should be 
zero when read. READ ONLY. 


EXAMINE A UNIBUS EXERCIS&E& REGISTER 


Examine location FBFOO0, tnis will give you location 770000 
on tne second UNIBUS. For a aescription of what tne bits in 
the UBE reqisters do, conSult tne UBE USers Manual. 


By examining a UBE register you are checking thet you cén. 
get out to tne BA box. 


BOCT UF THE DIAGNOSTIC SUFERVISCR IN STAnDALONE FCDE 


Minimum revision of the Ciagnostic Supervisor that can Ee 
pe used is (8.4). 
eEXs 
B/10 XXXX 


wnere (XXXA) is the boot device, 
ATTACH THE Dw750 


Ihis can be done in two eaéys, eitner by running the AutcSiZer 
program EVSBA or by doing a manwtal attach. 


EXs1 
US> RUN EVSBA 


@e Ge 8 Ge 8 Ge G0 oy 8 


CS> SELECT ALL 


PAGE 9 


03.8 


3.9 
3.9.1 


3-922 
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DS> ATTACK OW75G C¥LI Dwi 


OS> ATTACK UBE Cw1 UrO 770009 5§10 


DS> SELECT Uwi 


2 &0 G3 Ob Gn a8 ag OD 8 


OS> SELECT UBO , S 


RUN THE UBI/O%*750 DIAGNCSTIC 


A minimum of two passes cf this diaaqnostic shoula oe run. 
the program is called ECCEA, ana snoula pe REV 1.3 or 
higher. 


EXs$ 
DS> RUN ECCBA 


RUN APPFUPRIATE DIAGNOSTICS FOR DEVICES UN THE SECGND UNI6BUS 


Run whetever other approrriate ciagqnostics are necessary 
to verify the peripherals that were aaded to the 0w750°S 
UNIBUS. These diagnostics can be determinea by referring 
to the installation Manuals for tne aaded devics, looKkirg 
tnem ue in evadx, or by uSing the Diaanostic Supervisor 
help file as follows. 


EXs 
DS> HELF CEV XXXxX 


where (XXxX) is tne device you want know about. 
REMGVE THE UNIBUS EXERCISER MODULE 
Remceve the UBE module. 


Replace the NPG jumper wire on the backplane (wire fror 
pins CAi to CB1i in slot where M7555 is installec). 


Replace tne Grant card tack in it’s original sict 
(slot C of an SPC slot). 


BRING UF VMS aivD RUN UETE 


eor intormation on settirsg uf and running UETE refer te tne 
VAX/VMS vVETP User’s Guicge (AAeDe4d3An-TE) 


RETURN SYSTEM TG CUSTCMER 
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LOo0oO5 CCS/WCS 


Ccs 
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SLOT 3). THE CPU CONTPSL SfSre (COS) #69905 


THE CPU CINTRGEL STORE CONTAINS THe AICRGCIDY RI4AS FUR 

THE SYSTiA (OX BY 80 BITS), A ""EXT" ADDRESS LACH, Ait 
“MISC. G&IK SELECT AWD PARITY GENERATOR LOGIC CHI NEXT 

FIELG Cxcy). 

THE CCS BOARD IS THE MOTHER BOARD FOR THE YCS CARITEABLE 
CONTROL STORE) GPTION,. THE CS LS PRESSED IN THE PINS ON 
THE BOARD AND IF IT MUST BE REMQVED, USE A GRANI CARL AS 

A PRY BAR TU PREVENT IT FROM CRACKING. THERE IS A JUMEER 
ON SOME CCS BOARDS TO TIE BIT 13 OF TdHE “NEXT" FIELD OF THE 
MICRCCODe LOW, IT WUST BE REMOVED TO ENASLE WCS- USE. 


THERE IS NO DIAGNOSTIC TO TEST THE CCS ROM CONTENTS, Tht BEST 
WAY TCG CSETERMINE THE CONDITION GF THE CCS [S fT9 DC A FAKITY 
CHECK UNDER ROM MONE (RDM>PAR ©) IF YOU GET A PARITY SICP AT 
CSAO 17F9, IT IS UK. (45 FAR AS WE CAN TELL) KEEP IN MIND 
THAT DIFFERENT REVS. OF CCS SOARDS wILL CAUSe FAILURES 

UNDER TRE WRONG REV. OF DIAGNOSTICS. THE REV. OF THE CCE 

CAN BE DETERMINED BY EXAMINING THE IPR 3€ BITS 8°15 (SIL) 

THE NUMBER WILL BE IN HEX AND MUST SE CONVERTED TO DECIFAL TO 
BE ABLE TO INTERPRET THE REV. LEVEL CEXAM$S 38 = REV 62) 

Taiz DPM AICRODIAGNOSTICS DO SOME WINOR INTEGRITY TESTS CN 

THE CCS IF YOU WANT TO RUN THEM, RUN ECKAS.EXE DPM MICFC%S. 


THE CCS “WICROCODE FIELOS CONNECT TI THE OP4, 4IC, AUD EI 
4QDULES THROUGH BACKPLANE 4&IRLTAG. 


THE ACS IF INSTALLED IS CONNECTED TO THe CMI, 
THE WCS CAN sE TESTED JSING TRE LEVEL 3 OLTAGNOSTIC ECKAX.EXE. 


THE MODULE ALSO CONTAINS TwO USCILLATORS OVE 19.75 AZ FOR THE 
SAC CHIP TO CREATE SYSTEM CLOCKS, AwD ONG 1 4HZ FOR TRE TOK 
CHIP’S COUNTER, 


THE CCS MODULE HAS NO GATE ARRAYS. 


WRITEABLE CUATROL STORE KU7S9 


THE KUT7SO WRITEASL® CONTROL SITNKE UPTION [S DESIGKhED TC 
ALLCGW THE LOADING OF OPTIONAL AICROCODE TO 4ANDLE FLOATING 
GRAND AND SUGE INSTRUCTIONS NOT NORMALLY SJPOJRTED HY LHKE 
BASIC CFU MICROCODE. THE WCS WILL ALSU ALGO THE LOADING 
OF CUSTOHER ARITTEN ROUTINES IM AICROCOVE PROVIDeD [RAL THE 
CODE IS WRITTEN IN THE PROPER FORMAT AWD CARE IS TAKEN 10 
CALCULATE CORRECT MICRO@FIELD USAGE AND PARITY. 


THE WCS IS LOALED VIA THE CMI SUS FROM ADDRESSES BEGINNING 
FROM FQO009. EACH MICRO WORD WILL REQUIRE FOUR WRITES 
ACROSS THE CMI TO ASSEMBLE ALL @0 BITS. IF THE CODE IS 
DIGITAL’S FLOATING POINT OPTIONAL PACKAGE THEN A LOADER 
ROUTINE WILL BE PROVIDED ON A CASSETTE TAPE AND INSTRUCTIONS 
WILL BE GIVEN EXPLAINING HC® TO MAKE THE LUADING PRUCESS A 
PART OF THE STARTUP COH“AND PROCCEEDURE. 


INSTALLATIONs THE WCS IS A SMALL PC BOARD WITH RAM CHIPS ON IT 
ANO HAS NO METAL FRAMEWCRK OR HANDLES. IT IS INSTALLED 
"PIGGYBACK™ ON THE CONTFOL STORE (CCS 49005) mCGCULE BY 
FIRST REMOVING THE PUSH OW JUMPER (IF INSTALLEC) FROM 
THE PINS PROTRUDING FROM THE CCS 3UARD. THIS JUMPER 
WAS INSERTED BY MANUFACTURING TO TIE SIT 13 CF THE 
CONTROL STORE *NEXT" FIELD TO GROUND TRIS PREVEr TING 
ACCESS QF MICRO ADDRESSES IN THE NCS RANGE (2600 “*) 
FROM BEING ACCESSED WITHOUT WCS INSTALLED, 

NEXT REMOVE CIF INSTALLED) THE PLASTIC PIN GUAFDCS FROM 
THE PIN PORTS ON8 THe CCS. THESE GUARDS SERVED TO 
PROTECT THE PINS AND ALSC ASSURE THY ARE STRAIGHT. 

THE wCS MEST BE C AREF ULL Y¥ PRESSED DCwN AGAINST 
THE CCS AnD SECURED SY Two NYLGN SCRENS PEFUVIDED IN THE 
KIT. FINALLY REINSTALL THE CCS 4ONOULE In THe CPU, 


NOTES THIS TEXT IS INTENDED TC BE A REMTAJOER OF TRE EASIC 
INSTALLATION PROCEEDURE AND SHOULD VOT BE SUBSTITUTED 
FOR THE KU750 INSTALLATION GUIDE IN ANY way... 


TESTING AND DIAGNOSIS: THE wCS CAN GE TESTED 3Y RUNNING THE 
LEVEL 3 MACRO DTAGNOSTIC ECKAX.&EX& THIS TEST EFOULD 
BE RUN IN THE MANUAL 4GDE (DS>B ECKAX/SEC3FKANUAL) 
AND THE wCS FORMATTING TeST awILL GIVE A "LaST ANDRESS" 
OF wCS. THIS ADDRESS SHOULD BE RE4EABKBERED AMD LSED 
IN TRE ATTACH COMMAND fOR THE KA759 CP. 
IF THe DIAGHOSTIC FAINE AND THE CPU IS <NGwaw TG BF IN 
GUON CONDITION, THEN THE WCS MUST BE RESLACED, 


TECH TIP: ‘HEI REPLACING THE 4CS SE A G727 UNIGBUS GRAI.1T CAPD 
AS A PRY BAR TD) EVENLY CISTRIQUTE THE PRESSUPFE LF 
REWOVAL. IF A SCREWORIVER ITS JSED, THERE IS A VErY 
GOOD CHANCE THAT YOU 4ILL CrACK THE PC 20aRC, 


WCS CONTLAUEDS 


NOTE s 
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Tic wCS (S NNT GOL TUE sE sSTGCKE)D (N YOUR FIeLb SPARES 
KITS DUFF TO THE PROJECTLO L508 OF MAID FOR THIS GETIuU", 
THEREFORE IT IS LEFT JP TO YOUR INGIVIOQUAL QFFICES TN 
KEEP A SPARE ON HAND IF YOU SUPPORT THE GPTIGN. 


USER ACCESS: FOR A USER TO ACCESS A USER WRITEN WICRGCCDE 


NOTES 


RGUTINE IN THE WCS, HE/SHE AUST FIRS? 3£© SURE THAT 
THE REQUIRED MICROCODE IS LOADED. 

IN THE MACR‘) PROGRAM TRAT IS ATTEMOETING ACCESS w#CS 
HE/SHE MUST USE A "XFC" WATIVE “ODE INSTRUCTION. 

THE XFC CEXTENDED FUNCTION CALL) INSTRUCTIGH wILb 
SEND US TO SCBB414 AND THE LOWEP [YN BITS OF THE 
VECTOR ADDRESS AT THAT LOCATION “UST 3© EGUAL 1G 2. 
IF THIS IS THE CASE WE wILL TRAP TO NCS LGCATICH 2001 
A'ID HOPEFULLY PICK UP THE FIRST MICROAIRD GF CUR 
RNUTINE, 0 RETURN TO CCS AFTER EXECUTION OF THE 
MICRORCUTINGE WE SIMPLY HAVE TO HAVE A CCS ADOKESS 

IN THE "NEXT" FIELD OF OUR FINAL A4{CROWIKRD IN wCS. 
OBVIOUSLY SOME CARE MUST Be GIVES IN TAS SELECTION 
OF A RETURN ADORESS AND THE USER IN ANY CASE SHCULD 
RESEARCH THE SUAJECT THURQUGHLY AND REFER Tu ThE 
ASSCCIATED DOCUMENTATION BEFORE ATTEAPCING An 
ADVENTURE OF THIS MAGNATUDE, 

CUSTOMER wRITTEN “AICROCOUDE IS NOL SUPPORTED BY L.E.C. 
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LOOO6 RDM/MTM 


RDa/¥TS 
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SLOT 6). THE REYOTS DIAGHGSTIC 1309uUbE (C2D41) #L2006 (F.S.) 
THE MATNTENANCE TCOL -JOULE CAT4) #649066 YA C(CUST.) 


THE REYOTE DIAGNOSTIC “MODULE LS COHSIDERED) A OTAGNOSTIC 

TOOL. IT IS NEVER CUSTONER OwliktD OR REPAIRED JN CUSTGMER 
TIME! OEM, CUSTOMERS CAN PURCHASE A SPECIAL “ACOULE CALLED 
THE MT4 4ODULE WHICH ALLOWS RUBRKING AITCROWDTAGNISTICS ett OOES 
NOT ALLGw CONNECTION TO THE. DDC CENTERS. 


THE RDM ALLOWS RUNNING THE MICKCOIAGNOSIICS, AND wxEMCTE 
DIAGNCSIS FRO“ THE ODC CENTERS. WHEN THE ROM IS INSTALLED, 
THE TU@“S58 AND CONSOLE SIGNAL CABLES ON THE BACKPLAWE MUST FE 
MOVED TO THE RIGHT SID& CVIFWED FROM THE REAR) OF THE FINS 
IN SLOT 6. THIS ALLIWS THE CONSOLE TO TALK OTRECTLY Tt THE 
RDM EGARD, AND THE TYeS3 TO LOAD 4ICRO@OIAGNOSTIC PROGRAMS 
DIRECTLY INTO THE RAM ON THE RDM BOARD OR LEVEL 4 MACRTH= 
OITAGNOSTICS THROUGH THE ROM INTO MAIN AEAOPY, 


WHEN IN CONSOLE I/0 MODE, (>>>) A *P THEN “*D ATLL ENTER 
ROM MODE (ROM>). AHEN A MICROOTIAGNOSTIC TAP# [S LOADED, 
THE FIRST PROGRA” TN LOAD IS ECKAA.EXE JYIR WICRD MONITOR, 
ONCE LOADED, THE A4IC4ON HANDLES THE OITAGNOSTIC S£XECUTICN 
AND HAS QUITE A FEW OF IT°S Gwh UNIQUE CO4MANDS, 

THE DIAGNOSTIC MINI REFERENCE GUIDE LISTS THe COMMANDS 
UNDER MICMON (MIC>). THE MICACH CaN Be LOADED 3Y ITSELF 
UNDER RDM MUDE BY THE COMMAND RDMSTE/C <CRD 


NOTES MICRO@DIAGNOSTICS REV, 4.XX AND UP HAVE ECKAF.EXKE 
THE RDOM’S OWN INTERNAL OITAGNOSTIC AT THE EnC OF LACH 
TAPE. 0 RUN THE RDM DLAGNOSTIC YOU 4UST USE A NEN 
COMMAND UNDER MICMON, (MICSOI oM <CR>) 
*** THIS DIAGNOSTIC 4UST BE RUN IM A KNOWN GOOD CEL! **% 


THE RD” MODULE CONNECTS DIRECTLY TO THE C'4T TO ALLOW 
TROUBLESHOOTING ANY MODULE LOCATED ON THE CMI 30S. 

*** THE ROM HAS THE HIGHEST CHIL PRIORITY OF ANY NEXUS ¥%% 
IT IS ALSO CONNECTED TO THE W BUS. 


THE RD™ MODULE GAS NO GATE ARRAYS. 
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CONTROL KEY FUNCTIONS, RDM 


Control D Enter RDM console mode 

Control P Enter console mode 

Control U Abort current command line 

Control 0O Inhibit printing of text 

Control R Retype current command line ae 
Control C Cancel current function (repeat console command) 
Control § Disable CPU output to active terminal 

Control Q Continue output to terminal after Control § 


Pee 


CONSOLE| | UART INTERNAL BUS 
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CONTROL STORE DATA 


Remote Diagnostic Block Diagram 


OPTIUNS 


PLEASE NOTES 
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SLOTS #7,4,9)  GPTTOn SLOTS 


THESE SLUTS CAN 3E JSEO TO InNSfAut ANY CF THE CURRENT 
CPU OPTIOwWS AVAILASLE. CEXCLUDING THe FerA VHICH AUST 2E 
INSTALLED [N SLOT #1) THE MOST COMMON JOTI IN THESe 


SLOTS [S THE 4ASBUS ADAPTER (MHA) OPTTIN, WHEN An GPTION 


IS INSIALLED THE GRANT JUMPERS ON THE SACKOLAINE MUST BE 
REMOVED FOR THAT SLOT AYD TKE APPROPRIATE ARSITRATIGN 
JUMPERS MUST BE SET UP IN ACCORDANCE 4ITH THE OPTION 
INSTALLATION GUIDE. OPTIONS AVAILABLE IVCLUDE TREE 
MASBUS ADAPTER (MBA), AND A SECOWD UNI8US ADAPTER (SUI), 
THE SECOND UNIBUS DIES NOT HAVE "CON" CHIPS OR AN "INT" CHIP 
NAN IT, THUS IT IS REFERRED TO AS A "SUA" (SECOND UNIBUS) 
ADAPTER. THE PURPOSE OF TEIS SECOND UNI3US IS TO ALLO} 
CONNECTION OF WURE UNI3US DEVICES. 

TYAT THE SYSTEM CANNOT 3E BCOTELD FRUM ANY DEVICES 

ON THE SECOND UNIAUS, 


7 


“LO007 MBA 
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THE RH7SO0 MASSBUS ADAFTER IS A GENERAL PURPOSE INTERFACE BETWEEN 
THE CMI AND THE HIGH SFEED MASSBUS DRIVES. IT INTERFACES THE 
S2 BIT CMI DATA PATH TO THE 145 BIT DATA FATH OF THE MASSRUS. 


GATE ARRAYS. 


MDF? MASSBUS DATA PATH (8 CHIFS) 
RESFONSIBLE FOR ROUTING DATA AND ADDRESS INFORMATION 
TO AND FROM THE CMI AND MASSBUS. EACH CHIP HANDLES 4 
BITS EACH. ALSO TELE WHTCH MRA You AKE- Lookin, For 


MUC: MASSBUS DATA PATH CONTROL CHIF (1) 
CONTROLS AND MAINTAINS STATUS ON MAP PARITY AND VALIDITY. 
IT DETECTS THE BEGINNING AND END OF A DATA TRANSFER» ANI 
MAINTAINS THE STATUS ON THE SUCCESS OF EACH TRANSFER. 


MCI: MASSBUS CMI INTERFACE CONTROL (1) 
HANDLES ARBITRATION: COMMAND /ADDRESS CONTROL» STATUS 
GENERATION AND CHECKING INTERUPTS. : 


MRC: MASSBUS REGISTER CONTROL (1) 
DNETECTS THE INITIATION OF DATA TRANSFERS AND PRODUCES 
THE DATA TRANSFER FUNCTION CODES. IT ALSO PRODUCES 
THE CONTROL SIGNALS FOR THE MASSBUS CONTROL BUS. 


MSC: MASSBUS SILO CONTROL CHIP (1) 
CONTAINS THE REGISTERS NEEDED TO ALDRESS THE S2 BYTES 
OF SILO RAM», AND THE LOGIC USED TO DETECT SILO EMPTY 
AND SILO FULL. IT CONTROLS THE GENERATION ANE! CHECKING 
OF SILO AND MASSBUS TATA BUS PARITY. THE CMI [DATA MASK 
IS GENERATED HERE AS IS THE CONTROL FIELD FOR CONTROLLING 
THE FLOW OF DATA IN THE MDP CHIFS. 


THE BUSSES: 


CONTROL BUSS THE MASSBUS CONTROL BUS IS AN ASYNCHRONOUS BUS 
LINKING THE DIRIVE CONTROL/STATUS REGISTERS WITH 
THE CFU. THE CONTROL BUS IS INDEPENDANT OF THE 
DATA BUS» ALLOWING NON DATA TRANSFER OPERATIONS 
TO BE INITIATED WHILE A DATA TRANSFER IS IW 
FROGRESS. THERE ARE 31 SIGNAL LINES. 


DATA BUS: THE MASSBUS DATA BUS IS A HIGH SFEET 
SYNCHRONOUS BUS USE FOR TRANSFERRING &LOCKS 
OF DATA. THE MBA MUST BUFFER TRE fDaATA ANT 
GENERATE MEMORY ADDRESSES. THERE ARE 235 
SIGNAL LINES. 


INTERNAL BUS: INTERFACES ALL THE INTERNAL SIGHALS THAT 
CONTROL THE ADAPTER. THERE SRE 32 SIGNAL LIMES. 


(TURP) 
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THE MBA MODULE #L0007 


i} SC 


i MRC ! 


' MCI : 


i oC | 


i MDOP3 | 
{ MDP4 1 
i MDPS j 


{1 MDP7 | 


{ moOP2 | 
| “MDP1 | 
i MDPS | 


i 4MDP6 i 
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*ASSRUS ADAPTER LHSlALLATICw set Pers 


43A°S MUST SE SET UP FOR PROPER? 1. SILC TRAISFER RATE 


2. “BA NUMBER LOENTIFICATICN 
(MBAO,MBA1 UR 43A2) 

3. CML ARBITRATION LEVEL 
(1,2 Gk 3) 


1, BEFORE ANY MBA INSTALLATION, FIRST REMOVE ALL 3G JUMPERS ROM THE 
CESIRED SLOT. CPREFERABLY SLOT 9 IF THIS IS THE FIRST MBA) 


2. SILO TRAWSFER RATE INVOLVES A SINGLE JUMPER BETAEEN PINS 43 AND 45 
OF THE DESIRED SLOT. THIS JUMPER MUST BE INSTALL#0 [N ALL SLOTS 
CONTAINING “MBA°S. SECTION A OF THE DESIRED SLOT. 

3. MBA IDENTIFICATIIN JUMPERS ARE REQUIRED TO INF:JR“% THE CPU HICH 
ABA IS IN WHICH SLOT. THE JUMPFRS ARE INSTALLED AS FOLLGaS: 
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AuL JUMPERS I®STALLED Is SECTIIV A UF THE DESIRED SUDE 


2. 


NOTES 


moAQ AS ReEuATev TO DEVICE CUDE DbaX; 

JUMPER PINS 51 TY 53 AND 52 ITC 54 TO SELECIr ‘4tsa-) 
ABA1 AS RELATED [0 DEVICE CODE DESX: 

JUSPER PInwS 51 TG $3 OWLY TO SELECT MbBAI 
MBA2 AS RELATED TO DEVICE COvE DBCXs 

JUMPER PINS 52 TO 54 ONLY TU SEuecT MBA2 
CMi ARBITRATION JUMPERS ARE [TO ESTABLISH A CAL PRIORITY LEVEL 
FOR THE MBA. KEEP IN MIND THAT Im THE 11/750 THE m3A°S USE 


The UNIBUS BRS/665 LINES TO INTERRUPT THE CPU, fHUS SOME THbUuGAT 
MUST BE GIVen TO WHAT LEVEL fO ASSIcN TO AwHICd SLOT. 


® 


BASICALLY THE HIsHER THE SLO? NUMBER, TRE ALGHerR THE Cal 
ARkp LEVEL. (TAIS IS ONLY A GOOD RULE GF THUS, NOT A KEVULKEMENT.) 


ALSO SOME THOUGHT SHOULD BE GIVEN TO ACCESS Uf CASLES Ow Tre 
GACKPLANE WREN [INSTALLING OTHER OPTIONS. 


THERE ARE THREE CMI ARSITRATION LEVELS ASSIGNED TO msd’s . 
They ARE AS FULUOWSS © , 


Cal ARB LEVEL 33 INSTALL JUMPER 62 TO 64 


SECTIQA A 
ol . o2 
o3 . (I... 


CMI ARS LEVEL 2: PNSPALLG JUMPERS ou TO 02 Ald 93 [9 64 


| SECTION A 
39 av 
el e in 
o3 Eo + 
Ced are urveon Ls T'stTaub JUNPERS 60 TG 92, of T') 63 wa 54 TO So 


oc CTtTilIJjiv 4 
>? 


e a9 
ol if 
all 2+ 
ain 
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TF OTHER DEVICeS Ake [TC Ae LTwSTALLED Inu THE JPTLIi SLOTS, itene Ake 
Tau MORE CMI ARK LEVELS RESERVED FOR FUTURE USé. | 


Caf ARe® LEVEL 53 INSTALL JUMPER 55 [9 57 


SECTION A 
95 « 50 
37 e 33 


AND CMI ARS LeVEu 83 IISTAGL JUMPER 57 TO 59 
SECTIJIN A 
37 e 23 


29 e Of) 
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EAASPLES OF RECO44ENVDED 4ASSKUS ADAPTER JUMPER CIIFL3URATIUNS 


SeCT luli A JF DESIRED SLOT 


aden INSTAnLIWNG AN GPTIUN, ALL BG JU4PERS MUST ct KEMXU/E,) FRO4 TRAT SLOTS 


SILO TRANSFER 
RATE JU4PERS 


43 43 e 44 43 e 44 
453 « 40 45 e 46 45 e 46 







47 2. « 428 47 . « 48 47. « 46 
49. . 50 49... SO 49. 5. 50 
sl. 52 51 . 52 51 52 
aBA2 Atal MBAO 
53. 54 53 - 54 53 54 
55 e ) 56 , 55 e @ So 55 e e 56 
57 2. « 56 . §7 . « 58 55. . D8 


$9. 60 59 . 60 59. « 60 
“0 62 CME ; 61 . (|. cul ol . ie cal 


pe AFB 2 AkS 3 
b3 64 63 [a 64 $3. 64 
05 . 90 65 - e 66 o5 . » oO 
Su-7 7 SCoT & Stor 4 
— F2Seo0g 
j- VOaGHaO (Fe fe OVE 
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L0011/16 CMC 
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SuuT #19). TRE COY AEMORY COuTkRCLLER (Cal) £63011 CR #10015 


FIRST NOTE THAT THE SOARD NUNBEF [IN THIS SLUT IS LO011 
OR LOO16 wOT 10, 


THE CPU MEMYIRY CONTROLLER MCOULE CONTAINS IT°S Own 
MICROCSDE TO CGNTROL MEMORY REFRESHES, DATA BUFFERING, 
SELECT TIMING (CAS AND RAS). THE BOARD COYTAINS ERROR 
CHECKING AND CORRECTING LOGIC, STATUS REGISTERS, 
CONFIGURATION STATUS LOGIC, AND ThE SOOTSTRAP ROMS, 


STATUS REGISTERS! CSRO F20000 (ERROR LATCHING REGISTER) 
CSR1 F20004 (DIAGNOSTIC REGISTER) 
CSR2 F20008 (MEMORY MAP REGISTER) 


BOOTSTRAP ROKSS ROM SOCKET A F20400 
ROM SOCKET B&B F20500 
R94 SOCKET C F20600 
ROM SOCKET D F20700 


NCTE WHEN EXAMINING THE ROMS IN THIER SICKETS, TRE LO« 
WORD OF THE FIRST LOCATIGN WILL CUNTAIN TYE ASCII 
EQUIVALENT OF THE DEVICE TYPE MNEMINIC FOR THAT FCM, 


EXAMPLES >>>E/L/P F20400 
P OOF2U400 XX XX 44 44 = 9D (ODA0) 
THE CMC [S CONNECTED TO THE CHI AND THE WeEWORY SUS. 


THE LEVEL 3 DIAGNOSTIC ECKAM.EXE TAPE 8S ATLL TEST THE 
MEMORY AND CONTROLLER. PLEASE NOTE THAT THE OLAGNCSTIC 
WILL TEST ONLY ARRAYS 17, TO TEST ARRAY 0, YOU MUST 
EITHER SWAP POSITIONS “ITH ANOTHER BOARD OR RUN THE 

MIC MICRODIAGNOSTIC (CECKAC.EXE TAPE #2), 


THE CXC HAS TWO AVATLABLE VERSICNS: 


GO011: SUPPORTS 48728 256 KB AKRAYS INLY (MAX. Z MB°S) 
LO016: SITPPORTS BOTH 48728 AND %8759 490ULES 
C48750 TS A 1 MEGABYTE ARRAY GIVING US A “MAX, 
OF 8 “3°S) 
IF BGTh TYPES AFE “MIXED, TYE 43728°S “UST BF 
INSTALLED DIRECTLY AFTER TYE 1 MEG ECARLE, 


NOTE: THE L0016 CMC MONULE RESUIRES A Siv. © 3ACKPLANE «HICH 
EMABLES THE USE JF BIT 24 OF THE CALI ADDRESS. IhE KEV, 
CAN BE DETERAINED BY EXAMI*FING THe SYSTEY I.f., FKEGISTER 
>>>E/TI 3t 
I 9000003E 92 90 XX X8 


-R® § INOTCATES A REV C BACKFELANE 
(See THe REVTON WICUMENWT) 


-~. 


GATEARPAYS: 4Ar,49L, "EC 
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| (Tor) jo--{ 
i THE CMC “MONULE #*LOG1t CR sL0010 { 
i | 
{ i 
| wocerere-- ! 
i { AEC i i 
wecerenece | 
{ suneencens eseeenesen” eoeeacesce i 
i 1 MDL 3 i | MOL4 i { 1EC2 | 
j @eeeee @ @ we a & ea ewe @e @ ae S@weee @ qe @ @ a | 
| coeccesees sececeesre 
{ | MDL2 1 » MNLL f- joo! 
i caccnesae- swcceceres =f en 
| wncowcecce | 
{ O> GREEY LED (POWER) 1 MAP/AADI { 
: concer ee-e 
{ | 
| C> RED LED (MEMORY CONFIGURATION ERROR) j 
j [ 
{ 7 
{ i 
i | 
{ ! 
i | 
| je=j 
l joo 
| ere enn aoe =-- 
| bPbid?&: tt tol { 
{ it Ce TAt VA i 
{ yietdd td i 
een enn sas oon 
I BOOT RUNS " 
; 
{ | 
{ l 
{ i 
| 
| ! 


AALS/MADS 


INTERNAL 


INTERNAL 


INTERNAL 
INTERNAL 
Is TERNAL 
LUTERWAL 


INTERNAL 
TUTERNAL 
LNTERSAL 


SOQOULES 


8US 


BUS 
BUS 
oUS 
3US 


BUS 
sUS 
BUS 


HEMUORY ADYRESS 


MAP 


LOOLI 


PRUCESSUF 


8 


MAD 


CA1eP 


(915 


THE MAP/MAD CHIP PERFORMS The DECODING JF ADDRESS BITS TC 
EWABLE MEMORY ARRAYS, DETECT SXM°S, SIZE WEMOPY ARRAY 


BOARD POPYLATIONS, 


RED LED [F IT DETECTS AX 


PART NUMBERS 


1914706 


AND DETER*%Iie& STARTING ADDRESS 
THE MAP/MAD CHIP ISSUES NX” STATUS ON 


BEST DIAGNIUSTICSs MIC 4ICRG’S ECKAC.EXE 


cxc 


CMI 
CAT 
CMI 
CMI 


MS750 MACRC ECKAN.EXE 


GATE ARRAYS 


DATA 17 am2au! 
DATA 18.3.0! 
DATA 20.0 40m! 
CMCF LATCH IARI.S.0! 
CMCU MEMORY PRESENTI.U6.0! 

CMI DATA 22.27 on! 

CMI DATA 21.8.2! 

C™Q DATA 23.2~9.— | 
MEMORY PRESENT 1.10.0! 
FNGP3 iciliol 


VGAn1 2me I 
VCCu1 3 ee | 


MEMORY PRESENT O714.0] 
FNGP3 0.15.0! 


ADDRESS 
ADDRESS 
ADDRESS 
ADDRESS 


ADDRESS 
ADURESS 
ADDRESS 


“E™ 
MEM 
MEV 
MEM 


MEM 
mE 
MEA 


SEL2216.01 
SEL117.01 
SEL3.1 3.0] 
SELN.19.0! 

Na2 0. | 

NoZiluw! 
SEL5.22.0 1 
SEL4..23.01 
SEL6.24.0 ] 


e) 


MAP 


C) 


MAP 


STA 
STA 
STA 
STA 


10nd 7 eCNCK 
102.46.C 4CK 
10245.CMCK 
1o.44.C%CK STA 
{0.43.CMCK STA 
JoOmsQQeLHTERNAL 
fon4tFNGP3 7 
10.~.60.C“CK STA 
fon 3SIeWINTERNAL 
| me 3 Be GROVUIID 
loeSTeINTERNAL 
lo 36e0INTERWAL 
| mow 35SHGROUND 
10.34—aFNGP3 2 
fom3J3mINLERNAL 
fo.32aFNGP3 § 
{fon31aFNGP3 6 
loOwIQmINITERNAL 
10.29.F%GP3 4 
| me 2 Bail 
lOm27aFNGP3 3 
lem2OaeCKhCF MAR 
lomZ25 aL hTERNAL 


THIS SIME TOWARDS FINGERS ON S3OARD 


THe C4I, 
ILLEGAL COWFIGURATION OF MekURY. 


GFESET. 
AnD UIGniS THE 


CLEVEL 3) 


13 
23 
21 
20 
17 
22 
SUS “MeeOGRY FRESELT 7 
19 
BUS MEMCRY PRESENT 2 
3US 
aus 


Me itORY 
“EMORY 


FRESENT 
PRESENT 3 


38US 4EMURY 


BUS MEMURY 


BATCA 


BUYS ADDRESS her SEL? 


MoLs 4EMORY DATA LOCP CHIP 


S 


THE MOL CHIPS FUNCLION CIKE THE AOR CHIPS OF THE FIC 

MODULE, THeY PASS ALL DATA AND ADURESSES TT) AND FRGM THE 

CMI AND INTERNAL MEMORY BUSES. THEY PRuVIve VARIOUS SIATUS 
REGISTERS (CSR°S), AND A PATH FGR THE SOITSTRAP ROMS TU 4E“GRY, 


4 CHIPS CHIP 
| MOU 1 
MDL 2 
MDL 3 
“DG 4 


PART NUMBER: 19214797 


8IT SLIC# 
<7 > 
<15-38> 
<23°16> 
<31°24> 


BEST DIAGNOSTICS: MIC MICRG’S ECKAC.EXE 
4S7S50 MACRI ECKA4.EXE (LEVEL 3) 


SODULE$S CMC GATE ARRAYS 


MDL (1 THROUGH 4) 


ADL (1 THROUGH 4) 
CMI DATA 96,14,22,30.01<>eeeroerrorlT43LATCH IAR 


CMI DATA 00,08,16,24..22<>! 
N,A08,ALS, Now wm! 

LATCn REG 2 YDL 0,1,2,3..4~. | 
MDL OUTPUT CGWTROL 2.25.0! 
LATCH AUX MAR.UW6..! 

Neves lame | 

AQ3,A11,A19,CSR 1°27..3..! 
4D0L OUTPUT CONTROL 1.2.9.0) 
N,A09,A17,CSR 1-25210—21 
AQ2,A10,413,CSR 1-26.11... | 
VGA.1 2.01 

VCCu1L 3. | 

N,MDL1i ADD HIT,MDL2 ADD HIT,Nu14..] 


VGA,VGA,GRND,GRND CIDENT)215.01 
VGA,GRND,VGA,GRND (CIDE T).16.0] 
A04,A12,A20,CSR 1°29-17—01 
A06,A14,A22, 1219.2. 1 

AG7,A15,A23,CSR 0-31.19. / 
405,A13,A21,N.20 21 

LATCH REG i MDL 0,1,2,3221..1 
N,HDLL ERR nIT,MDL2 ERR HIT,N2201 
| RO“ DATA 0.23.01 


INTERNAL SUS D604,12,20,28 RDUI24.0I1<> C) 


6 


{o.47.INIT F 

1<>45.CMI DATA 92,10,18,26 
1<>45.CMI DATA 21,909,17,25 
(<>44.C4I DATA 97,15,23,31 
Lww43eCMI DR ENABLE 
1<>42.CMI VATA 95,13,21,29 
1<>41CKMI OATA 903,11,19,27 
pan 4 IDWLATCH ADR 

1<>39.CMI DATA 94,12,20,28 
| wae 3 84GROUNCD 

tonw37eCSR AR CY 

pam sGaDK EXABLE 9,1,2,3 

1 ne 3 Se GROUND 


<> lo 34 INTERNAL 
PlowZ 3 eITWTERANAL 
<> lOmIQeINTERN AL 
MIO ZSLLINIERNAL 
<> (Om IVSINTERVAL 
CPIOWZIWINTER WAL 

bem 28a ROM DATA 
<P LoOnw27AINTERNAL 

lee Z6nR0% DATA 

PweZ25aRO4 DATA 


THIS SLDNE TOWARDS FINGERS ON SOARS 


8US 
jus 
aus 
auUS 
BUS 
3US 
3 

3US 
2 

l 


D507,15,23,31 
3606,14,22,30 
0365,13,21,29 
DB00,06,18,24 
0601,69,17,25 
0603,11,19,27 


Dsv2 RO 


MEC 8 


DeTeCT avO CORRECT ALL SINGLE BIT 


USING THe 


ME¥YGRY ERRUR CCRRECTIO’?! 


CHL¥YS 


AWD DETECT DOOUBLE BIT ERRORS (UNCGREECTA3LE). 


2 CHIPS 


PART NUNSE 


BEST DIAGNOSTICS: 


MHQODULEs: CMC 


MEC LATCH DATA INwutowseerser<oeon4 SG INTERNAL 


CHIP 
MEC 1 
MEC 2 


R: 1914705 


GATE ARRAY: 


#IT SLICES 
<15-9> 
<31°16> 


MIC MICRG°S ECKAC.EXE 
MS750 MACRO ECKAM, 


MEC (1 AND 2) 


MEC €1 AND 2) 


UUTPUT BYTEO LOWNORN, HIGHWORDUW2_W] o 
MEC LATCH OUTPUTIW3 0} 


VDT DT DT 


SYNDROME T,INTL 
SYNDROMEOL, INTL 
SYNOROMEN4, INTL 
SYNORO4E16,INTL 
SYNDRONEO2, (NTL 
SY¥wDROM232,1NTL 


INTERNAL.BUS.DB05, 21 
INTERNALIBUS..D501,17 
INTERNAL BUS.0807,23 


INTERNAL.BUS..0603,19 
INTERNAL.8US..DB02,13 
InTERNAL.8US.D800,16 
INTERNALWS8US.D304,20 


INTERNALWBUS— DBQ06,22 


RD ew Sun 1 <> 
ROuw520 | <> 
RD ww5aO | <> 
Nowlaat 

RDow8.0 | <> 
K Die Ia J <> 
RNWLI9D.01<> 
ROWLIWa}] <> 


VCC.13.— | 


RDw1429594}<> 


N,SIVGLE ERRORW1LS.Ol 
N ,ERROR.16.0] 


BUS 
SUS 
BUS 
BUS 
3US 
BUS 


c3 Tf 
C301 
C3u4 
C316 
C302 
C332 


RDI17.01 
RDo18.91 
RD~19.0 | 
kKD.20.0!) 
RO.21.0 1 
RDw22.01 


LOwdORD LATCH C8 REGISTER, VGAw24.0! 


C) 


MEMORY ERRDRS 
MIQOTRPI®ED AAMMING CUDE AND SYNDRIME 


ACTS, 


EXE CLEVE 3) 


w3US.DB10, 26 
C>LOn47 CINTERNALW3US.D0808,24 
<> Lop 460INTERNALWBUS.0B1iS,31 


lon45S.MEC LATCH OUTPUT 


<> 1 Om44 INTERNAL. 3SUS..0812,28 
<> POmeSF J BINTERMALISNSIOB1LI4, 36 
<> lOmG Qe LITER IALIBUS.D013,29 

beeSi.OUTPUT BYTE 1 Liat 


kD 
RD 
kD 


kD 
RD 
FD 
2ninsd 


<>fon40INTERVAC.3US.980S,25 &D 


<> lows ITN PERNALLIUS.O 


| wae 3 8GROUND 


OBL 


bon37.CORRECT DISABLE 


<>lom SSW INTERNALW3US. 


lew 3IS2GROUND 


cb02 


bem 4aVGA,HINIROD OUIPUT 
fees SaLGWWORD GEN,G&ND 


<P lOmIZ.INTERNALWSIS 


<P LOmIDOLINTERVALIIS 
<P1LOW2IWINTERVALISYS 


C801 
<P lomSITOINTERNALW3USIC 


E08 


w~C616 
aCe T 


<> {on 2B INTERNALBIS.CB04 


<P ILOVZTOINTERNALI3US 


wC£32 


bee Z62LO0WNO0RO OUTPUr Cb 


bomw25nF SYNDRO AEDS 


THIS SIDE TOWARDS FINGERS ON SOAROD 


e INTL 


,2?7 kD 


KC ,F 
Ce SY 


RL, FE 
RD,F 
KO,F 
Rok 
kO,P 
RO,P 
BUS,G 
bUS C 


SYNDO2 
NDROME . 


SY¥aDO0i1 
SYNDOS8 
SYND1L6 
SY¥aD T 
SYNDO4 
SY¥#232 
RD 

BOR RD 
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M9313 UET 


Abb 
VALID, PH = 


UNIBUS ADDRESS 


NPR READ (DATI) USING WAP VY, RDO 1, PFi- a 
>>>0/1I 37 1 siInIT 
>>>D/N/P F30004 It sPURGE BDP i 

**x >>>0D/L/P £30800 89200008 sSET UP MAP QO, 
>>>0/P/L 19000 12345678 CATA 
>>>D/"/P FFEF460 O ~~ sSET Ue 
>>>0/a/P FFF464 1 <S°T wPR "GO" SIT 
TEST THE RESULTSS 


>>>E/wW FEF462 
Should aet:5673 


INCREMENT JET ADDRESS REGISTERS? 
>>>0/W/P FEFF460 2 
>>>D/W/P FFF464 1 


TEST THE SECOND RESULT? 
>>>E/W FFF462 
Snould get:1234 


1000 


PFA = & 


DS ap ED CP a; ey GDP GD ca CAE GP OD ED a GG SD OO Ss GE A EG SE a ES OS ee a GS Ge OEP GD OE ay Ow Ga 


OTHER DATA PATHS AND 4AP FIELOS CAN Stk USED BY SUASTITITI.N.G THE DATA 


AT THe “***" FOR THE FOLLOWING: BDP2 


604500008 


BDPS = 80600098 


DIRECT SS 


80099908 


- 
2D GD CD GED ap cap SEP Cay CES GS ESD WE GED Ge EP EP GD SD SP SP PS CAS GSD AD SEP SD AD SES SP GP GY GP GD OC GE GP GE CGR CED CED EP GED GM SEE GES GE OD CD GH CD OHS ER OF ae CT a a a oe Oe GS > ow GS as OD 


MANY OTHER EXAMPLES. CAN BFE TREED USING THIS FORMAT? 


NPR aRITE (CDATC or DATOB) 


A). 
B). 
C). 


LOAD ADORESS REGISTER FFFEF460 

LOAD DATA REGISTER FFF 462 

LOAD CONTROL REGISTER FEF464 
CR<9>=1 
CR<2,1>5>=DATU or GALGS 
CR<4,3>33A17,416 


NITH 


“NPR READ (DATI or DATIP) 


4). LGAD ADDRESS REGISTER FFF4460 

8). LOAD CONTROL REGISTER FFF4e4 WITH 
CR<O>=1 
C8<2,1>=0ATI or DATIP 
CR<4,35SAL7,AlLoO 


THE FOLLOWINGS 


(See Cnart) 
CAddress pits 17 


THE FOULOWINGS 


(Sea hart) 
(Address oits 17 


C=xannlesCR<s>21; 


Bere 
A). LOAD DATA REGISTER VITR JECTUR ADDRESS 
8). LOAD COvwTROL &EGISTER wITn THE FOLLUNING: 
CrR<i1le\3>s8R LEVEL 
FuuxCIIQn CHAFTS 
G1 41 206 
Of 90 Ss AATI 
O11 3s JATIP 
1! 9 Ss JaTY 
1 $ 1 3S DaTuek 


16) 


16) 


=i Gq) 


4 i { [ i | i ! | ; i ( i | ! i I 
FFF460 115 [14 $13 112 (11 110 1909 (68 Ju7 {06 105 f04 193 192 $01 f0¢ 1 
b- | [ | { I ! i L { re [ i i i i 


VET UNIBUS ADPRESS REGISTER 


{ i i l t { ; i i i i | i [ : ! t 
FFF¢62 115 114 $13 112 111 110 109 108 407 166 105 404 193 192 401 4006 | 
i { { { { ; i ( { | i i I ; --f - J | 


JET UNI65US DATA REGISTER 


iS 14 13 12 11 #10 99 O08 O07 O06 95 94 O23 92 G1 OC 

{ | ' l I l ! I i | i | ; ol ( { i 
rFF464 INIT { ( ISR7IBR6EIBRSIABR4SIPE ITO FFB PALTIALSICL (CO JNPEI 

l { ‘| i i | i { l i i l i i j i { 


e { <ewwceenneeeo=) |} = a S a & > * = 


; | s3US REGUJEST I! I | ; l i 

ISSUe UNIBUS INTT ; j l i i 

UNI8US PARITY ERROR i ' 

; ; i l 

UET SSYh TIMEQUT | 

I [ i 

FIRCE PB ! 
i l 
TEN 


ADDRESS EXTENSLIN 


Gr 


om pd ee eee ee ee ee 
om @w ee we S@ eD em Oe GE oD 


UNISUS TRANSFER SELECT 
i 
ISSUE NER "GO" 


9 4 


SUFFERED DATA PATH CSR’S 


BDP 1 = F30004 pop 2 = F30008 3DP 3 = F3000C 


13114301291 «BITS 1 THROUGH 28 ARe NGI USEn 1 OF 

i; § tf 4 i 4 

it ft 4 ' ( 

ERROR BIT | _. PURGE FIT 
(OR OF BITS 30 AND 29) IF UNIBUS DATA: SEND IT TO THE CHI 

1 | IF CMI DATA: CLEAR THE SUFFER 

NX | 
UCE 


CMI MAP DATA FIELDS 


ADDRESSES F30800 THROUGH FS3OFFC 


31, 30<999 99 >26, 25,245,237 22621, 20S eewead 15,1 4 mceewencwwweceese>( 


i 4 YQOT i isOT | | NOT j i 
Iv { NSED _ (0 [USED [OPIDPI USEC ( PAGE FRAME NLUAEER | 
| i { ! i ee i | 
i i | 
VALID sIT - f DATA PATH SELECT BITS 
ES THIS MAP VALIC | (SEE THE CHART) cererererernrenr<e> JIT 22 | 21 
| : a ee aeaae 
BYTE OFFSET SIT CIRECT DATA PATH = 0 fj QO 
USED TA ACCESS OND RUFF DATA PATH 13 0 [ ft 
BYTE BOUNDARIES BUFF DATA PATH 2 = 1 | 90 
PUFF CATA PATH 3 = 1 1 1 
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DIAGNOSTICS 
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DIAGNOSTICS Awd LEVELS 


THE SPECIFIC LEVELS OF ALL DIAGNOSTICS CAN 3E FOUND IN 
EVNDX ON 4ICRGFICHE, 


DLAGNOSTIC LEVELS 


LEVEL 1) RUNS ONLINE ONLY, WITHOUT OLAG. SUPERVISOR. 
CUETP, ERRLOG, SDA ETC.) 


LEVEL 2) RUNS GNLINE OR OFFLINE, UNDER OLAG. SUPERVISCR. 
(OISK FORMATTERS CR DEVICE RELIAATLITY ETC.) 


LEVEL 2R) RUNS ONLINE ONLY, WITH DIAG, SUSERVISOR, | 
CRESTRICTED OUeE TO REQUIRED DEVICE DRIVER UNLER VMS) 


LEVEL 3) RUNS CFFLINE ONLY, URDER DIAG. SUPERVISOR, 
(MAJORITY OF OTAGNOSTICS FOR REPACR LEVEL) 


LEVEL 4) RUNS OFFLINE ONLY, wITHOUT DIAG. SUPERVISOR, 
CSTANDALONE AND BOOTASLE DIAGNGSTICS) 


LEVEL 5S) ALICRO@DIAGNOSTICS 


DISTRIBSUTIUN CF DIAGNOSTICS TD TASES IS SUoJECT TI VAQLATIOAN, 


SS | LEVEL 


OLAGNOSTICS 
TAPE AA) CANCELLED 
TAPE #1) ECKAA. EXE 5 6M ICAGN 
ECKAR. EXE " OPM AICRIOTIASGNOSTICS 
ECKAF EXE ti 6 RDM DOIAGYOSTICS 
TAPE #2). ECKAA. EXE $5 “4ICMON 
ECKAC. EXE 1) 6©MIC “4ICRODIAGNOSTICS 
SCKAF EXE ‘) RDN DIAGVOSTICS 
TAPE #3) CANCELLED 
TAPE #4) CANCELLED 
TAPE #5) ECKAL.EXE 4 CACHE AND TB OLAGNOSTICS 
ECKAM.EXE 3 MAIN MEMORY DIAGNGSTICS 
ECKAX. EXE 3 "CLUSTER" EXERCISER 
TAPE #6) SCSAA.EXE M/A DIAG, SUPERVISIR 
ECSAA, ALE rMELP FILE 
EVSBA.LEXE 3 VAX AUTOSIZER 
EVS3A.HLP HELP FILE 
CONFIG.COM or UBIATT.COM (CONFIGURATICA 
FILES FIR THE 11/750 DIAGNISTICS) 
TAPE 87) EVKAA.EXE A "HAKOCORE"TISTRUCTION TESTS 
TAPE #8) EVKAB EXE 2 VAX-11 ARCHETECHURAL 
INSTRUCTIONS 
EVKAC EXE 2 VAX@11 FLOATING POIRT 
INSTRUCTIONS 
EVKAD. EXE 2 VAX@911 COAPATABILITY MCGE 
QTiSTRUCTIOVS 
EVKAE,EXE 3 VAXel1 PRIVILEGED ARCHETECTURE 
INSTOUCTIINS 
TAPE #9) EVGOB.EXE 3 LOADASLE IRIVER FOR 
RPO4/S/6 | 
EVIOQ EXE 3 LOADASLE DRIVER FUR 
R4G3/5 
EYQOM EXE 3 LOADASuE DRIVER FUR 
RKO6// 
EVADL.EXE 3 LOADAQRLE DIVER #CR 
RLO2 
CVAGA, EXE 22 VAXelL CRIL IJIAGACSTIC 
EVRAA.EXE 2 VAX@9L1 RP/AA/RK ReLI ABILITY 
Z DIAGNOSTICS 
TYP2AC EXE 2 VAX-11 RP/RY/RK DISK 


FOrR44T Ter 


VAXeLl1 M9203 REPALR LEVEL PIAG. 


TAPE 319) EVI4MAEXE 3 
EVIXASEXE 3 V4Xe11 COM IDP REPAIR LEVEL 
DLAGNUSTIC 
EVNDAA, EXE 3 VAX-11 OZ11 32 LINE ASYSC. FUX 
TAPE #11) ECSAA.EXE N/A DIAG. SUPERVISOR 
EVREA.EXE 3 VAXe11 RK6LL DIAG. FART A 
EVREBLEXE 3 #£4\VAX“11 RKX611 DIAG. PART B 
TAPE #12) EVREC.LEXE 3 VAXe11 R“S11 DIAG. PART C 
EVRED.&XE 3 VAX-11 RK6ilL DIAG. PART D 
EVREE.EXE 3 VAX-11 RK611 DIAG. PART E 
TAPE #13) EVREF.EXE 3 VAX911 RK6LI/RKO6/7 DALVE 
FUNCTIONAL PART 1 
EVREG.EXE 3 VAX911 RXSLI/SRXN6/7 DRIVE 
PFUNCTYJINAL PART 2 
TAPE #14) EVGDR. EXE 3 LOADASLE DRIVER FGR RMO3/5 
EVROA,EXE 3 VAXe-11 RMO3/5 OISKLESS LCIAG. 
EVRNB EXE 3 VAX"14 R4Y93/5 FUNCTIONAL DIAG. 
TAPE #15) EVATS.EXE 3 LOADABLE ORTVER FOR TS-11 
EVMAA.EXe 2 VAX THO3/TSLL/TI76 DATA 
RELIABILITY DIAGNUSTIC 
EV4AD.EXE 3 VAX TS11 SUSSYSTEM REEFAIR OLAG. 
TAPE #16) EVRA. EXE 3 VAX-11 RLO2 OISK SUBSYSTEM 
FUNTIONAL IIAGNOSTIC 
EV2GA. EXE 3 VAX-11 RM89 DISK FORMAITER 
EVRGB.EXF 3 VAX-11 R489 NISK GRIVE 
FUNCTIIYAL OTAGNCSTIC 
TAPE 317 ECCAA,EXE 3 RH750 (48A) DIAGNOSTICS 
ECCHA. EXE 3 0w750 (UIT) OLTAGNOSTICS 
ECSAALEXE N/A OITAGHUSTTC SUPERVISG 





THE DIAGNOSTICS LISTED ABOVE APE ONLY THOSE s4ICK APPES 
Iv THE STUDENT GUIDES, THESE ARE THE 4AIW JTAGYOSTICS FCR 
THE 11/75) SYSTEM "PACKAGES", ADBITIONAL DIAGNOSTICS 

FUR CERIPHERAL DEVICES AND COMMUNICATIDY EQUIPMENT Car ce 
FOJW IN EVVOX AICROFICYE, 


NO 


POR YING DLAGNGS 


I é‘ 


> MEDIA o 9 


oo) TED OOeF COED CFD ceNR CORT Cebe 2088 GEES atte GE come emne eqns 


—~| 
m4 
C: 


COFYING THE DIAGNOSTIC MEDIA TO THE SYSTEM DEVICE. THE FROCEDURE 
S EXFLAINED FOR THE 3 FOSSTBLE OUTAGNOSTIC MEDTA. , 


TE? VERSION 3.X VMS TAKES UF CONSIDERABLY MORE OQISK SPACE THAN 
PREVIOUS VERSIONS. THERE WILL NOT GE ROOM FOR ALL Gr THE 
VAX SYSTEM DIAGNOSTICS ON THE FACK. IT I5 RECCOMMENTDED THAT 
YOU BE SELECTIVE OF THE DIAGNOSTICS NEEDED OR FUT ALL [TIAGNOSTICS 
ON A SEFARATE FACK OR MAGTAFE. 


1. FUSS DIAGNOSTIC BISTRIBUTION (RKO? FACKAGE SYSTEMY — 


A. 


n. 


G. 


IF THE DIAGNOSTIC UFDATE OR DIAGNOSTIC KIT HAS TO 
ENTERED INTO THE SYSTEM FROM TUSS CARTRIDGES: THE | 
FLX UTILITY MAY BE USED TO ACCOMPLISH THE TRANSFER. 


PERFORM THE FOLLOWING COMMANDS ONCE THE NEW VS 
SYSTEM HAS BEEN INSTALLED ANDI BOOTED. LOG INTO THE 
SYSTEM MANAGER’S ACCOUNT TO FERFORM THIS PROCEDURE. 


$ RUN SYSSSYSTEM! SYSGEN 

SYSGEN:CONNECT CONSOLE 

SYSGEN?EXIT 

$ MOUNT CS1!/FOR 

$ SET DEF SYS$MAINTENANCE 

¢ MCR FLX : 

FLX>/RS=CS12%.X/RT 

FLX? . 

ALL THE DIAGNOSTICS AND FILES ON THIS TAFE HAVE BEEN 
TRANSFERRED TO THE CSYSMAINTI DIRECTORY AT THIS FOINT. 


INSERT THE NEXT TAFE ANI! REPEAT THE FLX> COMMAND 
TO COPY THE NEXT TAFE. 


FLX» /RS=CS12X.K/RT 
FLX» 
REPEAT THIS FROCESS UNTIL ALL TAFES HAVE BEEN TRANSFERRED 
TO THE CSYSMAINTI AREA. 
A CONTROL Y WILL EXIT FROM THE FILEX UTILTY. 


FLX="Y 


RKO? 
A. 
Bi 


Cc. 


Ii. 


_MAGTAFE 
FACKAGE 
A. 


Re 


cr 
v 


VAAPAX ITAGNOSTIC DISTRIBUTION 
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(UAL RRO? FACNAGE SYSTEMS) 


MOUNT THE VAXFAX DISK CARTRIDGE IM DRIVE 1. 
MOUNT THE NEWLY CREATED VMS SYSTEM IN DRIVE 9. 
BOOT THE NEW VMS SYSTEM FROM DRIVE 0 AND LOG INTO 


THE SYSTEM MANAGERS ACCOUNT. PERFORM THE FOLLOWING 
COMMANDS TO TRANSFER THE VAXPAX INIAGNOSTICS TO THE 
SYSTEM DEVICE. 4 & 

$ MOUNT DIMAL! VAXFAX : 

$ SET DEF SYS#MAINTENANCE 

$ COPY DMALSCSYSMAINTIX.x3% x 

¢ DIR/FULL DIAGBOOT.EXE,»ECSAA. EXE, CONFIG. COM 


MAKE CERTAIN THAT DITAGROOT.EXE» ECSAA-EXE ANI! CONFIG.COM 
ARE CONTIGUOUS DISK FILES. IF THEY ARE NOT COFY THEM 

TO THEMSELVES USING THE /CONTIG SWITCH» THEN FURGE 

THE OLDE VERSIONS OUT OF THE DIRECTORY. 


$ COFY/CONTIG DIAGROOT.EXEsECSAA.EXE»CONFIG.COM *% 
$ FURGE [DIAGROOT.EXEsECSAA.EXEsCONFIG.COM 


THIS COMPLETES THE INIAGNOSTIC TRANSFER TO THE SYSTEM 
DEVICE. YOU MAY WISH TO DELETE ANY OF THE IAGNOSTICS 
WHICH RELATE TO THE 11/780 AND 11/730. 


-$ DELETE ESxk.*k}x 
$ DELETE ENK.X3x 


VAXFAX DIAGNOSTIC DISTRIBUTION (RMOS/TS11 OR RMBO 
SYSTEMS) | 

THIS FROCEDURE WILL TRANSFER THE IXTIAGNOSTIC MEDIA 
FROM THE TS11 MAGTAFE TO THE SYSTEM DEVICE DRAO:. 


BOOT THE NEWLY CREATED VMS SYSTEM AND LOG INTO THE 
SYSTEM MANAGERS ACCOUNT. FERFORM THE FOLLOWING 
COMMANES TO TRANSFER THE MAGTAFE DISTRIBUTION 
CSYSMAINTI AREA OF THE NEWLY CREATED DISK. 

$ MOUNT MSAO’s VAXFAX 

$ SET DEF SYSSMAINTENANCE 

$ COPY MSAOSK.Ky xk X 


TQ THE 


THIS WILL TRANSFER ALL 
TQ THE CSYSMAINTI AREA 


THE OLTAGNOSTICS 
QF THE NEW 0 


ON THE MAGTARPE 


ake > 

MARE CERTAIN THAT DIAGBOOT-.EXE>s ECSAAS-EXE AND COMFIG.Cos 
ARE CONTIGUOUS TISK FILES. IF THEY ARE NOT fey THES 
TO THEMSELVES USING THE /CONTIG SWITCH: THEN FURGE 
THE OLOID VERSIONS QUT OF THE OTRECTORY. 

$ CORY-CONTIG OTAGENOT.EXE:ECSAA. ESE «CONFIG. COM ¥ 

$$ PURGE DTAGBOOT-EXE sc£&CSaa-. EXE + LONF IG. CON 
THIS CORFLETES THE DTAGHOSTIC TRaens TO THE eect ete 
VREVICE. YGU MAY WiISk Ty DELETE ans oF THE aber a 
WHICH RELATE Td THE L1i/-F7eo AND Lievvsteo. 


Bs “se om y = 7 
ak Pife | ; 
~~ Od 


\.. i. ‘ 
eo Powe Lene Flees 


ee. 


tt 7 I in. L_ at I 


a ween flee 
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Titles Autosizer 
Authors 
Processor Apolicabilitys VAX Family 


Have all your VAX 11/780 and 11/750 systems CONFIGURED for you using 
EVSBA,EXE released in the Diagnostic Update release 3. TnNis proacranm, 
available after November 1981, will pass configuration information 

on to the Diagnostic Supervisor, It builds a series of ATTACH commands 
based on the hardware {it found during its sizing process which is 

passed on to the Supervisor and may be written to tne console load media 
for later use. You will nolonger need to build a confiquration command 
file! It will be built for you! 


PERTINANT INFORMATION 


1. The program is a level 3 standalone proaqram that runs Eager 
tne Diagnostic Supervisor. 


2e It requires 256K8 Memory, a Console Terminal and Load Device 
in working order, 


'¢ The program operates in three modes: Default, Manual, and Selftest. 
To select any of these modes type after the DS> prompt: 


RUN EVSBA,EXE for Default 
RUN EVSBA.EXE/SECTION : MANUAL for Manual 
RUN EVSBSA.EXE/SECTION:SELFTEST for Selftest 


3ei Defaults In the default mode the program sizes the system passing 
the configuration information on to the Diagnostic Supervisor. After 
the execution of the program this information may be seen by the 
operator by typing SHOW DEVICE after the DS> prompt. 


ALWAYS VERIFY this information when using this mode since the program 
makes educated guesses reguarding some necessary information. In 
particular UNISUS devices whicn use floating addresses for their 
Control Status Registers and vectors may be configured incorrectly 
for a particular system, (See EVSBA.DOC for further information) 


3.2 Manuals: The Manual option may be executed by typing the following 
command after the DS> prompts RUN EVSBA.EXE/SECTION: MA VUUAL 
This causes the Program to give the following prompt: COMMAND? 


Legal responses to this prompt ares ATTACH, CHANGE, EXIT, HELP, 
LIST, READ, SIZE, and WRITE. Explanations of these commands 
may be read by accessing the program’s help file. (DS> H EVSBA HELP) 


note: You must use an ATTACH command to pass tne confizsuration 
infornation on to the Supervisor after SIZEing tne system 
in tnis node, 


Commands READ and WRITE access only the console nedia. 
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3.3 Selftest: The Selftest option may be executed by typing the following 
command after the OS> prompts: RUN EVSBA.EXE/SECTION:SELFTEST 
As in the Manual mode the COMMAND? prompt {s given. Any manual mode 
command is valid. The primary difference between tnese two modes 
is that when using the SIZE command in the Selftest node all tne > 
configuration intormation is shown to the operator on the console. 
4. There is a "QUICK" execution of the program available in-ali1 modes. 
A response of SET FLAG QUICK to the DS> prompt prior to running the 
program will cause it to ignore the presence of terminals connected 
tS a OZ1i1. For systems with a large number of terminals this can save 
@ considerable amount of time and the program will proceed very quickly. 
Se The autosizer can be run from either the console supsystem or from 
the system diagnostic media, This fact can be useful in situations 
where mass storage devices are inoperable. 
S. A recommended sequence of: operation iss 
1. Boot the Ofagnostic Supervisor, 
2. DS> SET GUICK if quick execution is desired. 
3. DS> RUN EVSBA/SECSSELFTEST 
4. COMMAND? SIZE (sizes system) 
S. COMMAND? CHANGE fConly if configuration information needs cnange) 
6. COMMAND? WRITE (writes confiquation information to console media) 
7. COMMAND? ATTACH (Cpasses configuation informaticn to Supervisor) 
8. COMMAND? EXIT (exit from EVSBA back to the Supervisor) 
9. DS> SHOW DEVICE (to see results of autosizer) 
10. DS> CLEAR QUICK (clears the QUICK FLAG) 
11. DS> SELECT or DESELECT devices for running desired diagnostic 
12. DS> RUN desired diagnostic 
13. To copy CONFIG.COM file created by porogram to [SYSMAINT] 


(assuming that you logged into FIELD SERVICE) use the 
FILEX utility after Booting VMS as follows: 


Wan SV S66 
$ MOUNT/FOR CS13 eas 


$ MCR FLX SYS SFTUD> Conn CoUusOlF 
FLX>=CS1SCONFIG.COM/RT SYS@GEr > Ex 
FLX>°Y : 


$ DISMOUNT CS1: 


UCT 


UUT-Type 


2: =p ap 6 ap ap an ae 


VAX 
Attaches 
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AALIK 
ADLLK 
Cali 
BL1i1l 
DMCii 
DMF 11 
BMR11 
DR118 
DR11K 
DR1iiv 
BR7B0 
BUP11 
DV1I1i 
BW7S0 
DW780 
BW780 
BZii 
KA7S0 
KA780 
KMC11 
KW11K 
LAS4 
LAS&E 
LAB 
LA120 
LA180 
LPOS 
LPOS6 
LP12 
LP14 
LP25 
LPAIIK 
MA780 
MBE 


2ZNS750 


- 


%TUSB 


“TM78. 


MS780 
PCLi1 
RH750 
RH780 
RH780 
RKO6 

RKO? 


- RK611 


RLOL 
RLO2 
RL11 
RMNO3Z 
RMOS 
RMBO 
RPO4 
RPOS 
RPO6 
RPO? 
RXO2 
RX211 
TE16 
THOS 


TSil 
TU4s 


TU77 
TU78 
UBE 
VTS0 
VTS2 
VTSS 
VTi00. 


Unvbus 


LINK GENERIC FARAMETERS TYPICAL 
DWn ?7?3n CSR VCT BR 770460 350 § 
Buin ??an CSR VCT BR 770400 xxx 6 
Dun CRea CSR VCT BR 777160 230 4 
Duin 77a CSR VCT BR 
Dun XMa CSR VCT BR 7600850 xxx § 
BWn XDan csr vcT sr 
Dun Xan CSR VCT BR 
DUn ?77?3 CSR VCT BR 7724190 124 
Bun ?7?a CSR VCT BR 767770 xxx 4 
Diin 7?a CSR vVCT BR 
SBI XFn TR BR 
Diin XJa CSR VCT BR 
Duin XVa CSR VCT BR 775000 
CuI BUn BR aS = 
SBI BUn TR BR 3 4 (#1 UBA) 
SBI DWn TR BR 4 4 (#2 UBA) 
Duin TTa CSR VCT BR EIA/20MIL 760100 xxx § EIA 
Cmy Kan G H TOY wes acc NO NO YES OO 0 
SBI KAn “6 H WS ace No No 0 0 
Buin XMan CSR VCT BR 
Biin T?s CSR VCT BR 770404 xxx 6 
TTa TTan 
TTa TTan 
TTa TTan 
TTa TTan 
LPa LPan s 
LPa LPan 
LPs LPan 
BUn” LPa CSR VCT BR 777814 200 4 
LPa LPan 
LPa LPan 
BWn Laan CSR VCT BR 779460 3350 5 
SBI Man TR BR MPM PORT 
Rin 4HBn DRIVE ¢ 
CHI MSna BR 
SBI MSn TR 
Buin T7?a CSR VCT BR 764200 170 x 
Cut Rin BR be) 
SBI RHn TR BR 8 3 CRHO) 
SBI Rin TR BR 9 S (RHI) 
DMa BMan 
BDMa BDMan 
BUn- Bia CSR vCT BR 777440 210 «§ 
Bla DLan 
BLa BLan . 
BUn DLa CSR vCT BR 774400 160 5§ 
RHn DRan 
RHn DRan 
RHn BRan 
Rn DBan 
Rin DBan 
RHn DBan 
RHn DRan 
Ya DYan 
Dn DYa CSR vCT BR 777170 264 § 
MTs MTan 

_ RHA _ Ta DRIVE $_ 
RHn MF a | 
Dun MSan CSR vVCT BR 772520 224 § 
MTs MTan 
Dn DDan CSR VCT BR 776500 xxx x 
MTa MTan 
MF a MF an 
Dn UBan CSR VCT BR 
TTa TTan 
TTa TTan 
TTa TTan 
TTa TTan 


The typical coluan is only a rwartial list 


because of the dresat amount of rossidilities 
im confisurations ~ these are by ne seans any 
sort of standard. 


3 = Alena Character 
m 2 Numeric Character 
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SGWE 3ASIC CUNSOLE CI4MANDS 


UNDER CONSOLE I/9 MIDE >>> 


EXAMINE PO>E/X/Y CADDRESS IN dkEX) <CRD 
S=SYTE P=sPHYSICAL, 
X= W=dJURD Y= V=sVIRTUAL a 2 
L=LONGWORD © IzIPR (SPECIFY REGISTER #) 
G=GPR CSPECIFY REGISTER *#) 
DEPISIT >>>D/X/Y CADDRESS Is HEX) CDATA IN HEX) <CR>D 
INITIALIZE >>>I 
START >>>S <ADDRESS> 
CONTINUE >>>C 
8U0T >>>B/CELAG)/C( QUALIFIER) (DEVICE) <CR> 


SOME FLAGS:/1 SCONVERSATIONAL 3A99T 
4190 sDIAG. SUPERVISOR 
4100 sSULICIT FILE NAME 


ENTER RDM MODE FROM CONSOLE I/0 MODE = >>>%°P 
>>>*D 


ENTER ROM WOOE FROG VMS = S@SYSSSYSTEMSSHUTDOWN or S@CSYSEXE] SHUTDOWN 


THEN “P 
>>>“D 


NCTE: 
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SOME CGPY CO4MANDS 


FILEX COPY FROM DISK (DEFAULT DRIVE) TD TU}-53 


$ RUN SYSSSYSTEM:SYSGEN NOTE: FILEX 00ES NOT USE ANY 
SYSGEN>CINWECT CONSOLE CGNTRILLER CONES, GNLY DEL. 
SYSGENDEXIT 


$ MOUNT CS13s/FOREILSN 
$ SET DEFAULT (SYSMAINT] - 


$ MCR FLX | 
FLXOCSi:/RT/ZE ZERO OUT EXISTING DIRECTORY CN TAPE 
| COPTIONAL) 
FUX>CSis:/R8T/LI LIST DIRECTORY COPTIONAL) 
FLXSCSis/RT/XX = Cdevice] filename.ext/RS <CR> 
{TO} {FRO4} 
XX = IM = IMAGE MODE (EXE,ULS,SNL,SYS,IL5,TSK) 
DE = DELETE THE SFECIFIEC FILE 
Fs = FORMATTED BIMARY (08BJ,S5ST3,3IN,L&A) : 
FA = FORMATTED ASCII CALL’ OTHER EXTENSIGAS) 
CO = CONTIGUOUS FILes TO DISK CFILES CGMMING 
FROM OISK TG TAPE ARE ALAAYS CONTIGUCUS) 
RS = RSe-11 FORVAT CSYSTEM) 
RT = RT@-11 FORMAT (CTAPE) 
FLX>*Y 
$ 


TO COPY FROM TUS@ TO DISK (CRKO7) 


SSO SBQee sees aan see e2enae eaoaeeeoen ana e @& 
> 


$ RUN SYSSSYSTEM:SYSGEN 
SYSGENSCONNECT CONSOLE 
SYSGENSEXIT 

$ MOUNT CS1:/FOREIGN 

§ SeT DEFAULT (CSYSMAINT) 


$ MCR FLX | 

FLX>OMOsS/RS/COHCSistilename.ext/rt 
{TO} {FROM} 

FLX> “¥ 

S 


TO RESUILD VAS.FXE 


SAME AS AdOVE COPY PPOCEENDURe sUT 


#HeN USIVG FILEX UNDER VERSICN 3.% V4S, THR JSVICE YNENCHICS 
(DOU) “AY {OT 42 AECIGNIZED SIAC VERSION 3.X LIKES LOSICEL 
NAMES IVSTEAD JE DEVICE NAMES. unePOUTUNATEUY FLGEX LORS $OT GIKE 


LOSICAL tAtes. SC... TO AVIIC tier Oes vevICe f2atesS You + UST 
ClITSsk SeT YVR CEFAULT TID TRE CurereCT SlePscrsey FIRST Api uftIT 
THE OESTIMNALIID SEC, 


beet 
- 


OReee BE 


EXAMPLE 


e: 
gr 


“C 
LX> 


ho Yr 


SURE TO 


: ay 
e Neer 


FLX> 


SET DEF SYSSMALWTE JALCE 


FLX 
CSis/RXTSFILemANE SEXT/RS 


USE THE FULL FILESPEC AS REQUIRED BY VERSION 3, 


CSLs/RTHDPO2 (SYSO.SYSHNAINIT]FIGRNAME .EXT/RS 
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TO WRITE A BOOTELOCK ON TAPE OR DOITSK 


ane CRED CORD Ont CORD COmd CTD Ce GRE Cure CORe conm cre scam OEED COE CUED cee GED O85 EDED COND CORP CUES SEE COED REED STOO CRT COND CORR COee HERE HOTe GOR came 


$ MCR WRITEBOOT 
Target Sustem Device (and bootfile if mot VMB.EXE)...: D0CUt?fileneme,.ext 
Enter VEN to Hoot File (default is 1)... i or 2 


Enter Loed Address (defsult is 200) eee 10000 aor 2090 or C000 
$ 


TNCU = DEVICE NAME: CONTROLLER ANI UNIT # 
(CSAL?sIMAO?s ETC.) : 


LEVEL 4 DIAGNOSTICS AND MONITORS ARE THE ONLY BOOTABLE FROGRAMS 


THE VAX 11/7750 HAS FOUR BOOTABLE FRUGRAMS AT THIS TIME... 


FROGKAM NAME VEN LOAD ADDRESS LESCRIFTION 
EVNAA.EXE ea 200 | HARDCORE : 
ECKAL.EXE 2 200 TE AND CACHE 
ECSAA-EXE 2 10000 DIAGNOSTIC SUPERVISOR 
BOOTSS.EXE 1 COO0 BOQOTSS MONTTOR 


MOTE? TO REBUILD A BOOTBLOCK ON THE SYSTEM DISK: SIMPLY SPECIFY THE 
QNISK’S NAME (O0CUS) AND STRIKE 3 =CR=“S 


NOTE. WHEN USING WRITERCOT UNDER VERSION 3.X VMS» THE DEVICE MNEMONICS - 
(QUCU) MAY NOT BE RECOGNIZED SINCE VERSION 3.% LIKES LOGICAL 
NAMES INSTEAD OF DEVICE NAMES. SO... TO AVOTI UNKNOWN DEVICE 
ERRORS YOU MUST RE SURE TO USE THE CORRECT LOGICAL NAME OF USE 
THE LONG DTALOGUE FOR THE DEVICE AND DIRECTORY SPECS. 


EXAMPLE 3 RAGS CSYSO.SYSMAINTIFILENAME.EXT 
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BACK PLAS NLIRANG FuR SIO REGISTER [PR 3¢€ <¢<72:9)> 


~ 


SLOT 4 SECTION 3 





39 . e 40 
41. . 42 
REVISION Q 43 . a4 : 
INITIAL JUMPERS 44,51,52 ARE GROUND PINS 
wike wRAP JUMPERS BIT BREAKDONWN 
- 44046 47 e 42 Sean annaanneaanaa 
$153 PIN BIT 
§$2°54 49 50 56 0 
PUSH ON JUMPERS 55 1 
40°48 51 $2 . 54 2 
49-51 $3 3 
50-32 $3 54 3U 4 
53°55 _ 39 5 
54°56 55 56 48 5 
46 7 
S7 2 « 58 
59. «. 60 
61 . e« 62 
HankDaARE REV. ALL JU4PeRS INSTALLED IPR 3 


nARDWARE REV. 
HARDWARE REV, 


REMOVE JUMPER S456 (FOOATS SIT 9 m1) IPR Se 
REMOVE JUMPER 53°55 CFLUATS SIT 1 HI) %IPR se 
AND REeINSTALL VURPER $4256 (CGRIUNDS BIT G) 
REAOVE JUMPER 54°56 AND $3255 IPR je 
(FLOATS 3ITS 0 AND 1) 


uJ) Ne & 


HARDWARE REV. 


oTC. 


PUSH GN JUAPER PART NUMBER = 12°14314°00 


00 


02 


= 03 
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Date: 8/1/93 


Yodates: . ». 
CSSE 
VwO1e1 /C05 


11/750 REVISION CONTROL DOCUMENT 


Sessssasssssesssessessesszessz2=°== Sessessssezces esssszsrzsses 
{CHANGES IN THIS UPDATE? " es 
f meee aeeoceecocosuesceoercea : { 
4 . | 
e Added compatibility chart (1.1) i 
e Added Kernal ID Register and SID Switenh Info (3.9) ! 
e Revised and updated 11750 Kernal Rev nistory (4.0) | 

| 

i 

] 


e Added MS750°CA memory option info (5,2) 
» Updated info om ali options (5,9) 


{ 
{ 
i 
- Rev B and Rev ¢€ backplane compatibiiity info 
{ 
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INTRODUCTION 


eS 


This decument is intended to define the revision nistory of the VAX 
11/750 system for purposes of identifyina the compatible éfLagnostices, 
firmware, and ooerating system software, (All references to the 11750 
aoply to the 11751 as well, unless otherwise noted.) 


Tnis document will be updated on a quarterly basis and released to 
microfiene in the VAX Library Update and tne Speed Bulletin, 


The following VAX LIBRARY CAROS will be required as reference to the 
revision control sian. This document will state the source of 
information necessary for understanding firmware, diagnostic, and 
system software compatibility, 


INITIAL STARTING DOCUMENTATION 
DOCUMENT DESCRIPTION 


@SSQSeOG 2 Gast eeSGoeSS*SOeoe*e Ses Oooo Sess agG Fs Se2SES G42 SES SOS eOo@oeaeesve@aecseae Goesoeagn@aae @ 
. 


ZZ*EVNDXewW.0 VAX DLagnestic Index 


ZZ"-ECOGAB=4,0 VAX 11/750 Control Store 
Microcode Listing 
C¢MTO50 
ZZ-ECOADe-1.0 VAX 11/750 Boot Rom Listing 
TUSS 
RKO7 
RLO2 


, 
. 
SEF @eQeeoeetos Sa eS FSS GF SSQOSGS*eSsQsS GOS*Soes Gg seesae Gass es Gas gees asseseGaeesoeaeoess ssaeaeqwe 


Lei 11/750 COMPATIBILITY CHART 
Tae following enart summarizes the compatible hardware, software, 
aiereocode and diagnostic revision levels for each kernal revision, 
For information concerning the module revisions for each option revision, 
see Section 5,0. 


21750 KERNAL REV WITH SID |. 00 {| 20 | 20 $3038 | #4X -§ SX | 6X } 
14750 KERNAL REV w/OUT SIDI 00 { O12 t O2 ft O03 1} | 
OS OC OO @ 6 8 OS OS © OO OC 6 8 OO SC 6 608 0822 FOSS SSE SSSSSCSSHSSSSCOTSCSSSZETBCeFAFZ SHBG eZeLee0@ | 
w/e Jotions: { | i ! j ( | i 
eeeeenvanaees } | j j } | | | 
KA750 $+ oO | OL Ff O02 4 03 4 | | 
MS7SO*AA i oo | 0O {| OO | o1 4 j | | 
“S750"©CA | - | = J - | - | | | 
CO OO © 6 0 OOOO 6 OO OO 68 0202605026 OS COOS SSCS ST STSSOCCT SETS FeCAFZ BETA Case sees seceoese | 
RH750 tf © | © $ 00 | OL | { { 
a eA) i ee Oe ') Oo Pc _ 
KU7SO -- -- ee ee ee od. | ; 
oRISO CC a { i ee Ee, “FP es 4 i 
94750 - - | pl | $ “ geo 4 { 
— "0X8 * Evabx ! IVe7ive7TVe7TIVeT7 
L RELEASE: 1 2.X 1 2.X $ 2eX 12X53 | | 
WIZRICIOE: 1 050 1 062 1 062 1 094 | 


€ cnesc VAX Diagnostic Evaluations (distributed in the Soeed Bulletf 
for sucs tnat exist in a particular diascnostic release. 
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REVISION CRITERIA 


Arcnitectural or functional ehanges in the system must cause a change 
of the kernal revision level. This includes changes to the hardware 
that changes performance or operation of the system tnat is detectable 
to the diagnostics and operating system software, Modifications to 
Cables, power subsystems, ventilation equipment, or mechanical design 
Should not cause a change to the kernal revision level. The VAX 11/750 
revision history for a particular subsystem or option will be desige 
nated as follows... 
OPTION@XXN 


where, OPTION is the five letter nevmonie (1.e. KA750), XX is a fune 
tional ecnange deseription code (1.e 01), and N is a none£unctional 
change to the option. Nonefuncetional ehanges to an option include 
relayout of modules toe eliminate rework wires or enhanges to documente 
ation that do not affect operation of the system. Changes to purenase 
part numbers at the module level should not cause the Nardware revision 
to be raised either. Funetional changes to any of the modules in the 
kernal subsystem (f{.e, KA750 CPU and MS750) increments esenh module 
revision, as well as the kernal revision, A brady marker indicating 
the module revision should be wrapped around the third tab down from 
the top of the module handle. Manufacturing will be instructed to 
attach the brady markers as soon as possible, 


A switch pack and pull up resister assembly nas been designed and will 
be installed in all Rev "C" backplanes snipped from manufacturing. The 
switch pack will be set by manufacturing before it is shipped. An 
engineering spee Nas been written whien contains instructions as to 

how the switen pack should be set. TALS decument will be 

under ECO control, so that when there is an ECO that ehanges the switch . 
pack setting (1.@¢.- a change to the kernal revisien), the document will 
pe ECSd and the mew switeh pack settings added. (See Seetion 3.1 for 
more detailed information on the switen pack). 


VAX 11/750 KERNAL REVISION LEVEL 


The VAX 11/780 processor has a system identification reaister (SID) 
register similiar to the VAX 11/780 vorocessor$; however, there are 

two basic differences petween the VAX 11/750 and VAX 11/780 processor 
SID reaisters., These ar@ee-. 


* VAX 114/750 SID does NOT centain the system serial number 
* VAX 11/750 SID DOES contain a field deseribing current 
control store mierscode revision. This is 
; - at Fo : . Because VAX 11/7850 does not nave tne FPLA to 
. a :  dnmtercept ECO°d aicrocode locations, . 


The figure 2-1 illustrates the format of the VAX 11/750 systen 
{dentificarion resister (SIO). This register is accessible to macro 
esde and the console terminal tnrough IPR address “X3E. Examination of 
the register shows 4 pytes, 3 of wnich are functional. Tne high byte 
{s the processor tyse code byte used by tne diagnostics and ovoeratring 
systen to decide whieh tyoe of processor the software is operating on, 
Known type codes are listed below, 


NITES 
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TYPE CODE BYTE PROCESSOR 
00000000 undefined 
09000001 VAX 11/7780 
00000010 VAX 11/7750 
00000011 VAX 11/730 


Byte 2 of tne SIO register is always. zero, Byte i of the SID register 
{s the microcode revision of the eontrel store. This number is genere- 
ated by the microprogrammer in the REV7S5S0."IC file of the microcede 
listing ECOAB,. There is a MICRO2 assembler directive called 
eSET/MICROREVeversion at the topo of the page which is upgraded for eacn 
major assembly of the the microcode. In tne MFPR microinstruction flows 
this equated value is supstituted into the short literal ffeld of the 
microinstruction and becomes the microcode revision that appears in 
byte 1 of the SID register. The number following MICROREV is DECIMAL, 
You must convert the nex byte to decimal after examining the SID reo= 
ister. Byte 0 of tne SID register {is the nardware revision of the 
kernal. Tne nardware revision {is programmable on tne CPU backplane. 
There is a 74LS244 triestate driver on the UBI module that interfaces 
to the CPU wBUS. The MFPR microinstruction flows read this byte when 
referencing the SID register. At Limited Release (LR) this byte should 
be 00, Tmhat means all the bits are arounded on the CPU backplane, (See 
Section e Electrical Requirements of Kernal Revision Level Input 
Device.) Eaen hardware cnange that changes the funetionality of the 
hardware will INCREMENT the hardware revision by one. The number in 
byte 0 of tne SIO register is a BINARY revision level frogrammed con 
the SID input device, 


SID REGISTER FORMAT IPR ADDRESS “*X3E 
$0008 SOO OO O88 OF 0} OF OOS OH FOF SSSTS4SSCSS CSS CEBETTASO+ ETM EFeVeETeeanaee+ 
{ { i ; | | 
{ 00000010 { 00000000 j 00110010 [ 00000000 { 
( i > [ | | 7 
SSS SSHTSVSSSSHVSVS|SSFSSSSSSHTSSSSSSHSFSSSSSSTSSFSSSTSFUSSFSFEUOSSEEHGeEGOCae2 eae +> 
TYPE CODE = 2 MUST BE 0 MICROCODE REV HARDWARE REV 
=~ @2 = 
Figure 2-1 2 Gy = 


This example snows tne type code as 2 (VAX 11/750), MLeracode reve 
sion is 32 nex or $0 decimal, and the Rardware revision level is 
equal to zero zero. 


Kernal Identification Register Hardware Revision Level Input Device 
Description 


Tne Hardware revision level ef the kernal that is visible {n 
byte 0 of the SID register is generated by a 16 pin DIP 


_Switenpack eonsisting of 8 sincle-pole single-throw switenes 


that groun3s or open SID pits <73:6> to orodvee a binary nunder 
corresponding to the kernal revision level, Eaen bie of psvte 
0 of tne SID {is pulled us to *+5V through a resistor contained 
in a 14 ofin DIP pulleup resistor cackadqge, 


114 


The Kernal Rev Level Input device {18 manufactured using a 
1.6" X 2.6" standard size fingerless board that nas an edge 
mounted 40 pin AMP connector to oress on the backnlane of the 
System on slot 4. Tnere are 2 ICs on this device, they are the 
DIP switenepack assembly and DIP oulleup resistor packace, 
This SID switen, part number < .22727277 > is manufactured 
with shelf items listed below, 


-” 


Kernal Hardware Revision Level Input Device Parts List 


Qty. Deseription DEC PN 
1 40 pin edge connector 12°11620-00 
1 DIP rockereswiten 8 sw 12°11164-<04 
1 DIP 4.7K terminator | 1300005200 
1 PC board 1.6" X 2,6" §0-15141-00 
1 Housing backplane conn 12-16821°00 


Electrical Requirements of the Kernal Revision Level Input Device 


Tne kernal revision level {input device requires +5V and ground to 
operate proocerly. Tre input signais SYS ID <7:0> H must also be 
interfaced to the input device. The electrical connection is made 

- via the 40 pin AMP eonnector that is pressed on the backplane, 
Tne following list deseribes signal locations on the backplane 
and AMP connector. A signal with a dash “e* implifes a no connect 
to the input device, | 


Signal AMP pin 11/750 Backplane AMP pin Signal 
400Bxx 
e A 19 20 8 @ 
o C 21 Ze 0 « 
GNS E 23 24 F e 
© H 25 26 J ° 
o K 27 28 L e 
~ mA : 29 30 N @ 
” P 31 32 R = 
& S 33 34 T « 
= y 35 36 V @ 
o W 37 38 X - 
= Y 39 40 yA = 
© AA 43 —6«-B2 BB o 
e ec 43 . 44 OD « 
= EE 45 46 FF SYS ID 7 8 
= WH 47 48 JJ SYS Id 6 #H 
SYS ID 5 # KK 49 50 LL SYS ID 4 # 
- MM Si $2 NN = 
| SYS ID 3H. PP $3... — §4 RR SYS ID 2 # 
- SYS ID 18 ss §5 * 56 "TT . “SYS ID OH 
| e@ -— 7~., * yy a ) 58 . ¥V +SV 


Power consutption with all switches close3 is aeproximately equal ty 
42 milliwatts, 


be2 


Ker 


1. 
26 


3 


4. 


NOTES 


De 


6. 
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nal Revision Level Input Device Installation Procedure 


Remove primary power from the system by turning CB1 to OFF 
position, 


Open rear door ef the VAX 11750 and remove the backplane 
cover plate by. loosening 4 serews and lifting off, 


Install the Backplane Connector Housing (12°16821) on slot 4 
of the CPU backplane so that the blind holes at each end of 
the connector cover pins B40017, B40018 on top, and B40059 
and 840060 sn the bottom, 


Set the binary revision level on the switeh to desired number 
(see table two page 3) according to the following example... 


Example is fors Hardware revision level 20 Hex 
SYS ID <7> <6> <«S> <4> €3> <2> <1> ~~ <0 
' SwITCH S8 $7 S6 - §5 $4 S3 $2 Si 


ON ON OFF ON ON ON ON ON 


Early SID switch modules have the switch pack reversed, 
Use etcned bit position on board for reference. Disresard 
Switenh positions marked on switch pack, 


When the switeh is ON, ground is connected to the input of 
the 74L8244 on tne £0004 CUBI) module producing a "0" data 
bit in byte 0 of the SID reqister., If the switen {s OFF thre 
current oath is removed and the inputs to the 74L8244 are 
pulled up to ¢5V causing a "1" te be generated in the that 
bit pesition. 


Install tne Kernal Rev Level Input Device in the backplane 
connector nousing with component side (Side 1) facing the 
rignt side of tne VAX 11750 CPU cabinet Cwnen viewed from 
the rear). ; 


Secure pacxplane cover slate and rear door of the VAX 11/750 
and set the POWER ON ACTION switen to HALT. Turn CBi to the 
ON position, 


Verify tne nardware revision level by examining the SID rege 
ister in console mode by typing... f(at the console) 


P>>E/I JE<CRO 
-I 0000003E 02003£20 


This example shows a Kernal that has CMTO62 microcode and 
a Mardware revision of 20. {See Tables 1 and 2 on next page). 
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The following diagram show what the switeh sack actually looks 
like; the section containing the Bits that must be set is 
depicted in a larger scale at the rignt, 


Poeweacccserccseny , ; REG BIT POSITION 
SYS ID 7 6°S 4 3 2 1 © <» ETCHED ON BOARD 
@ | 76543219 0 $ SST See Teese eseseasesenss 

“Ah ¢eereceeey Fii23 485 6 7 8 {<e SWITCH NUMBER 


oC | =112345678) 


F j[eeeseeceoososoosecoesaace | STAMPED ON 
ewe ltiabains 


tEoGt Gb tb bb Ub eb abel SWITCH@PAK 


{ 
+ i 
i i 
i i 
i i 
io Teesesees¢+ i i oth Gb Ub Pb ab pb tt bl 
{[ - §$ 415142 i re gt gt bb Gb tb ab tb ts 
j bean SOIS1L4i1A { SesF eno ©aeseeseaon2oeoananensd 
| ~e2eevaecee es j 
!- {OIGITAL | ! 
{ «= ¢euueeevees : OFF = j 
{ ae q eseneaeaesy | 
1 UN {RES PAK | | 
+e} .$ eeenverers { 
i SIDE 1% y 
@saeeaeteecas eeaacanves> 
TABLE 1 7 TABLE 2 
Microcode Identifier Field Hardware Revision Identifier 
XXXXYYYY | : : annnrrrr 
"00110000 2 30 = CMTOSO ; 00000000 = Kernal Rev 00 |! 
00110010 = 32 = CXTOS52 | 00010000 = Kernal Rev 10 | 
001131110 2 3E = CMT062 i 00100000 = Kernal Rev 20 | 
01011110 = SE = CM¥TO94 { 00110000 = Kernal Rev 30 | 
00111000 = Kernal Rev 38 | 


SID, Register Hardware Revision Problem 


Tne current design of the SID register hardware revision byte 0, has 

an 8 bit 74L8244 triestate driver enip interfaced to the packplane,. The 
enip inputs are not inverted in the driver and are not pulled up either. 
so tne resultant data with SID register byte 0 not programmed is FF. 
Sinee the inputs just “floats"™ at times tne output may not always be FF 
This is a problem when runninge the DIAGNOSTIC SUPERVISOR, Tne supere 
visor "forgets" where it came from and the program data must be enter= 
ed manually to get the supervisor to "remember" where it came from, 
This is time consuming, especially 1f the f£Leld engineer snust power the 
machine up and down to replace modules, The result is the MTTR is exe 
tended to repair the machine. The reaister must be wired HI or LO, but 
wiring the bits HI. is another problem. The CPU power Supply nust be 
connected to the enip inputs directiy. If the 7448244 fails sy snorting 
cmhe inout pin to ground, nopefully the chip will burn open, put if not, 
ether damage could result. There snovld be a pulled up +5V throuadn a 

1K resistor to several unused backslane pins. Tre SID register swite’ 
pack and pulileus asseroly attaches eecress slots 3 and 4 section B of 
the backplane. 3ack plane pins will protrude throucm the PC poard and 
Sins szsed will have a female socket that is easily grasped with a 

scope prope, 
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A eonorenensive revision nistory of VAX 11/750 microcode is contained 


Microcode Revision History 


- {pm the microcode listing in the VAX LIBRARY fiche set, Revision wW of 


the VAX LIBRARY eontains the microcode listing fer control store ver=- 
Sion CMTO0SO,. Since there Nave been numerous emanges to the microcode 
since version C¥%T050, it is suggested that you read the microcode reve 
ision Ristory contained in the REV750.MIC f£1le of the micrecode liste= 
ing. Changes to the VAX 11/780 microcode AFTER CHTO62 will be described 
briefly in this document and what the symotoms and corrective actions 
were, | 


-—— - 


11/750 KERNAL REVISION HISTORY 


Listed below {is tne revision history of the 11750 kernal, indicating 
the compatible module revisions for each hardware revision, Esgquivalent 
module revisions are separates by commas, 


This history nas been separated into two charts: ; 


Cnart 1 © 11/750 with a Rey "B" packplane 
SID Switeh Setting = xxxxxxx0-7 


Cnart 2 = 11/750 with a Rey "C" packplane 
SID Switen Setting = xxxxxxx9eF 


KA750 Module Revision Charts 


CHART 1 
11750 KERNAL REV WITH SID | 00 «1 «10 | 20 § 30 %§ 4X § SX | 
11750 KERNAL REV w/OUT SIDi 00 1 O01 | 02 1 03 | 1 4 
“MODULE | SLOT |  ¢t «| &t |G 4 
““pooo2 | o2))~”~”~C< ;5BlCOU ee te let 
“"pooos ot) 63)”S”™”~*~C< *~C~]~SCS~sSS:tC“<‘ CSC 
“"pooos 1 4))))—CUEEC*STWPC‘CDCA st 
“"pooos | S)SS™C«wCéOt*é<‘ C ‘ za G!”*~< RA OT UC 
“boon, | o1Otéi‘ia*éS”COU Ul UC 
"poorest 10S””t*~*~<“<s~ST ‘SC A A AO 
“ye7ze | ties CUCU GlUCUOl TOUS 
nesta) 28 ABCA ABO AB ONO 
"Tusa. st usrsus.=StC*dT ESCORT FOUCUYSCSS 
Tussi) coN”C<~aCRSC“<‘ CSC 
“Gout pawelsssi“‘“‘SWC CO )SUOUCOUUCTCOUCNOUTUO 
“RacKPLANESss—<“<~<Sr ‘ tt RB 


* = LR Release 
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| CHART 2 
11750 KERNAL REV WITH SID | OO § 10 | 20 | 38 § 4X | 5x 4 


11750 KERNAL REV W/OUT SIDI 00° 1 Of | 02 ft O03 | 


MODULE ! SLOT | ; ft t | 


Looo2 | 2 iB Ic ic c,d t- { 


L0003 i 3. | i B ic c,d { C,d | { i 


L0004 { 4 { E | F i H,J $f H,J | i | 


Looos ss | 5 1D 1 £ 1 F 1H ft | 


L001i1 i 10 i oO 1 D i D | N/A | i - | 


S@SO@OSOSSOoe Oe SGaaNLCeessSs GS SOe ugg ssasegGssVseses Suesesseeees See es es esesesoaeoaneacoensoanee @ 
’ 


LO016 ) 10 [ ®,A 1 8,A € 8,A [| ¥,A 1 ; 


M8728 i 11°18 — § CO ic ic ic { ' 


M8750 | 11°18 | N/A [N/A | N/A fT NSA I 


M9313. 1! 28 AeB oA iA 1 A,B I A,B I 4 


eset eee inte Seen ee ven eaten semen venereaoen yea em 


TUSS | UNI BUS 1 F | F IF | F 


TUS8 i CON i 8 i B i B i B { ! | 


CONT PANEL ic 1c ic 1c ; | | 


- BACKPLANE Ic Lc: 1 ic | ! 


Tne LO0011 or the LO016 controllers are valid for hardware revision 

00,01 €10) and 02 (€20)3 nowever, these revisions will not suoport the 
MS7TSO@CA menory ostion,. The minimum accecstable revision for inelusion 
of the MS750°CA is nardware Rev 48, See “S750e°CA option enart (Sectisn 
§.2) for recuirenents. 


KA750°00 REVISION SUMMARY 


* This is the initial introduction of revision control on the 
$1750 and represents the minimum module revision leveis at FCS e- 
- ,Oetover 1980, 7 vee 


- 
-—- 


+ Compatible Revision Levels: 
‘ Mierseode version at FCS 2 CMTOS5O, 
- VAX/V“S version at FCS - 2,0, 


- Siasncstics 


murrent Diagnostic Release is V, Refer to EVNDA ana 
tne VAX Diagnostic Evaluations for each dilacnostic ree 


eee remem Cmaaet Orit tiarttae 3 €awe AamAaretimi Ti ry APFARMIOHWE . 
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Oufek Creck «= >>>E/I 3E 


I OOOOSCO03E 62003200 
>>> | 


SID Register Switenh Pack Settins = Set bits 0 to 7 ts the 
ON position (See pelow) 


REG EIT POSITION 
—6hTlCUCGtC HC YACULDGUCUL DUC Kw ETCHED ON BOARD 
0 Ses SSCeeSeesesoenannannsavaasd 
Fili2z234 585 6 7 8 {<s= SWITCH NUMBER STAMPED 
F | eeceeseesosreoecacaaveese | Os SWITCH PACK 
MIOLIOPPOLIOLITOTPOLIOIIOgl 
PENTIND INTENT INTINTING INE | 


Peeeesveeseneoeoeoeooasoanenon+ 


4.3 KA7S0001/K4A759"10 REVISION SUMMARY 


$ 


This represents VAX750=M=-0001 FCO = began shipping from 
manufacturing 12/13/80, Field implementation began 3/81, 


Tnis FCO combines a microcode cnanae and a hardware enange 
to tne L0003, L0004, and LO00S Modules, Tne CPU backplane is 
also modified. The following ECOs are incorporated... 


LOOO03-TWOO! 
LO004eTW003 
LOOOS=TWO002 
70"°16486-°TWOO! 


This FCO was implemented to innibit the possible interruption © 
of an instruction that references the Unibus address space 
performing a DATIP. If tne instruction is faulted because of 

a TB miss and external interrupts are pending, the Unibus is 
hung until tne DATOB is done after tre microcode completes the 
translation. Tne following PeeLlecraen would cause this pose 
sible eonflicts 


ADDY3 #12, physical translation to @#°*XFFFF20 
Part of tnis FCO also connects Some Signals £rom the CPU 
to tne FPA (slot 1 to slot 2) for FPA interfacing and also 
the drawing set ef the FPA is modified for signal name contine 
ufty. 
Compatible Revision Levels: 
7 HLerocode = C¥TOS2 - 


7” VAX/VMS Version 2.2 © backwards compatible to 2. 0 
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. Diagnostics 


Current EVNDX release is W, The following €ilasnostic 


compatioility problems have been identified: 


ECKAX = Test fails MACHINE CHECK TEST 7 with optional 
~wWCS module installed, Diagnostic Bus. 

EVKAS = Intermittant failures on the CVTPL and other 
instructions. Absence of posteprocess CLKX 
bit? 

ECKAC @ 4.0 or Nigher will fail test 7C ‘g this FCO 
is missing. 

ECKAM = 1,2 fails with 8 array boards present. 


Refer to EVNDX and the VAX Diagnestiec Evaluations for each 
Diagnostic release (see Speed Bulletins) for 
incompatipilities. 


® Quick Cheek e 


A, O>>E/I 3E 


I OOO0003E 02003401 (Cw/out SID) 
222 


>>> I OCO00003E 029003410 (Cwith SId) 


Be. Inspect £0003 module and look for a 7427 in enip | 


position Ei, Also inspect the backplane assembly 
look for a wire from 100810 to 200810 (MEM STALL 





SID Register Switch Pack Setting = Set bits 0 to 3 and 


5 to 7 to the ON position: 
set bit 4 to OFF position 


REG BIT POSITION 


; 7 6 5 4 3 2 12 0 €#= ETCHED ON BOARD 

O s-oeuvee ee veewoeveesooeesessaesd 

Fii 23 ¢ 8 6 7 § {[¢s2 | SWITCH NUMBER STAMPED 

F | eesmevavoceeceovoecoseseoes | ON SWITCH PACK 
PIOLESDTIOTLOPPOIOTIOPIolrs 
PINGONPENTIELINEUNTENEINT 
Tt ty tb teret tt et ri ov 
> = 


SF Seeevene sans eoasannadonc¢ (OFF os 1) 
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KA7S0°02/KA7S50°20 REVISION SUMMARY 


¢ 


THis represents VAX75S0=4%"0002 FCO, “fa, began shipping 3/30/81, 
Field implenentation began 6/61, 


This FCO eorreets a large collection of problems in the microe 
code and hardware, The following ECOs are ineorporated. There 


ds the possibility of Unexepected System Service Exceptions 


eaused py tne CON gate array that is fixed with the- ECO to 
L0004 module, 


LOOOS=TwWwO003 
£0004-TW004 


Some systems in the field may nave L0004 ECO without the L0005 


ECO when the FCO is implemented, 


Compatiple Revision Levels: | F 
° Microcode © CMT062 (replaces CMT052). Refer to REV750.MIC 
file for a list of all fixes to the microcode. 


‘ VAX/VMS Version 2.2 = backwards compatible to 2,0 
‘ Diagnostics 


Current EVNDX Release is Y. The following problems 
exist in the uparade to CMT062 as far as S2Lagnostics 
are concerned: 


> ECKAL 2.0 Fails at PC SOOOFFF!I ? 
Mieroeode chnansze makes it impossible to 
force a TB Miss in both groups of the TS, 
Diagnostic attempted to read and write the 
TSOR which now causes a reserved operand 
fault. 


Fails at TEST i. Tne diacnestie expects 
a reserved operand fault when accessing 
IPR *X3F and it does not oceur, This is 
because of the addition of the IPR *X3E 
whien {fs called TBCHK. It allows the proe 
orammer to probe the TB at a VA and then 
branehn on the state of the PSL VBIT ine 
dicating a ‘Te nit, pene cecre bud. 
 ECKAX 1.2 to 3. ca 
"ose Fails at TEST 7 with optional KU750 mode 
yle. Ofagnostiec forces a machine check in 
‘a WCS location with bad paritv.,. Diagnose 
tic bug. 
Diagnostic does not work prooerly wnen 
tnere are 8 array beards installed, Dees 
mot rercort correctasclie errors csrrectly. 
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Refer to EYNOX and the VAX Diaanostie Evaluations for 
each Diaanostic release (see Speed Bulletins) for 
incompatibilities, 


* @uiek Cheek © >>>E/I SE 


I -0000003F 02003E02 (w/out switen) 
22> 


>>> I 0000003E 02093E20 (With Switenh) 
as SID Switen Setting = 


Set SID register switcn bit 0 te 4, 6 and 7 to ON position 
Set SID reagister switen bit 5 to OFF position, (See below) 


REG BIT POSITION 
7 6 § @4 3 2 2 QO €#2 ETCHED ON BOARD 

OG gueevveveeoeoeocsaconveeeaoesesy ; 
Fit 23 4 5 6 7 8 {<ee SWITCH NUMBER STAMPED 
F joveeeeceeceseoovoesooeereees | ON SwITCH PACK 

PIOVIOPVOTISEIOPIOLIOrlotl 

TENT INEEP PINTER EINE INTENT 

PE tt Gread Gb Gh rt tb ut COFF = i) 


Se FeFCOBeeeeeeeeonatdoanand 


4,5 -KA750003/KA750=30 REVISION SUMMARY 


% This reoresents VAX7S0eR°0003 FCO. Mfg. began shispina 2/22/82} 
field inplenentation began January 1982. : 


* Thais FCO is based on ECO LO00S=<TWO00S 
LO004="TW004 


and corrects {interface problems. witn the floating point 
accelerator FP750 wnhien began snrippiag Jane1982, 


Also, the layered software product DBMS must nave this FCO 
in order to operate correctly. TRiS product will report 
to ooerator if the system does not nave this ECO installed, 


Compatible Revision levelss 
‘ Microcode = CMT094 repiaces CMTOS2 or CHTO062, Refer to 
REV7S5SO0.“IC file for a list of @all fixes te 


ene microcode, 


. " VAX/VSS - Current version is 2.4 and is sackvards 
compatible to 2,9, 
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. Diagnostics 


Current EVNOX release is 3,0. Refer to EVNDX and the 
VAX Diagnostic Evaluations for eacn Diagnostic 
release (see Speed Bulletins) for incompatibilities, 


Quilek Check «= 


Examine the SID register in console mode. 


>S>>E/I 3E 
T QOQO003E O2005E03 


>>> I 0000003E 02005£30 


Inspeet the LO00S module for an IC in location E27 with the 
part number 932Fi, 


SId Switen Setting 


Set switen bit positions 0 to 3, § and 7 te the ON position 
Set switen bit positions 4 and § to the OFF position 


REG BIT POSITION 
7 6 5 4 3 2.1 O <e= ETCHED ON BOARD 
SSGeeaeeseseecoonoaonaneanonas+ 
123 4 § 6 7 8 {<== SWITCH NUMBER STAMPED 
evevecoveseeoeconaoeseas | ON SWITCH PACK 
QIIOMs9PPIPtOrlOolsworyfors 
NEINDIPEIP RENT INTENT ING 

PE EIPIEFEt th bb bb ot COFF= 1) 


Ss2@ese@aeseea £92282 Q 28882804 


31 © 


+ 
; 
jo 
| 
11 
if 
ea 


oe 


KA750238 REVISION SUMMARY 
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a; 


This represents VAX ECD 7016486°TW002, which brings tne 
backplane rey to C. Manufacturing began shipping 6/1/82, 
This ECD goes not increase the hardware revision on the 
kernal, | 


ECO was done to expand the backplane addressing capapnpilities 
to support the optional 1 megabyte memory array systen,. 


SYS ID Switen has been installed by manufacturing on all Rev C 
backplanes, This switeh identifies both the kernal rev and 
the backplane -addressing capapilities,. 


Rev ¢ bpaektplane = last two hex digits will be reversed 
wnen the SID switehn is installed. Last 
digit is used to indicate the backplane rev, 
(i.e. 8 = C backplane; 0 = B backplane) 


Set switecn pit positions 0 to 2, 6 and 7 to:the ON position. 
Set switenh oit positions 3 to § to tne OFF position. 


| | REG BIT POSITION 
6 § 4 3 2 1 0 <#2 ETCHED ON BOARD 


7 
0 ge eres ecevoeasteeoeeeenwaraenes 
Fit 234 5 6 7 8 {i<*= “SWITCH NUMBER STAMPED 
F | eecewe ceases owooaenecas | ON SWITCH PACK 
PIOPIOPPOPIOPIOrImoyIOVIogs 
PINTINUIPPIPIIPPINTIREINE 
Tt vt GUPLIPeteret be gb tt COFF= 1) 
Res eeoaeanaeasoaenaoenaanaueuns¢ 


OPTION REVISION CONTROL 


The 


option interfaces and adaptors will nave a separate revision 


history fron tne CPU, Tne KA?750 CPU Kernal subsystem will 
include the following integral subsystems, 


CPU 


KA7S0 ° 70216486 CPU Backplane Asenbly 
L0002 DOP Module 
L0003 MIC Module 
L0004 UBI Module 
L0005 CCS Module 
TUS8eXA Tape Drive Unit 
§4°13489 TUS8 Tape Contreller Unit 
vhs M9313. -. | UET Unibus Terminator/ 
ee oe wd Exerciser 
MSTSOCAA  Leoit C¥C Module ; 
- 2 *  MB728 256KB array board 
4S7S0eCA LOO16 Controller 
ME7S0 1"3 array boar3 


M8728 256K5 array boar3 


125 


[OPTION RH750 0007 MBA Module 


KU750°xG S$413865-C Add on daughter board 

FP7so.—s—é=—“‘ését;COOONSO#€©8©}©}©6UFPA Module 0000! 
DW750===*=<“C«‘iS*<“«‘“.*S*C KM UNOS Module 
OID acne a naneen aeESEONNNIOE I/F Nol 


Tne internal options of the 11750, with the exception of the 
MSTSOe°AA and MS7S0"°CA, will be tracked at the unit revision level 
only. This means that a funetional emenge to the RH750, Dw750, 
FP750 and KU750 will not inerement the kernal revision level, 


Each option revision summary will indicate any Nardware, operating 
system, diagnostic and microcode constraints. The option will be 
considered compatible with the kernal hardware, VMS and microcode 
revisions used during the development of the option. Earlier 
compatible revisions will be noted Only {Lf they nave been tested 
ana proven to work. 


Pertinent diagnostics to be run for each option Cand the required 
revision, if any) will also be noted, 


MS7SO*AA OPTION REVISION DESCRIPTION 


MSTSO*AA Revision Pf oO F OL fF O2 | OF | O04 | 05 J 
“MODULE | slot’ | ot) UTC 
“yoo ot 40 td td t | | V4 
“yooe ot 10 tA IMA Tt  | | 4 
“wg728 | tied? te OUtGUUCOtC 
“BACKPLANE 7Oe1sde618 IC | | It | 4 


MS7S5SOQAA*00 REVISION SUMMARY 


¥ Creation date is October 1980. 


7 This is the initial Antroduetion of revision control on the” . 
MS7S59@AA ans a the minimum module add levels at 
FCS, . , ae 


* Note tnat only LOO11 memory controllers shipped at FCS, Note 
that the L0016 eontroller, which will support both the “8728 and 
the nex 482759 nerory arrays and wjll be availaple in O1FY83, 
can also pe used in a rev 00 macnine, 
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* Shortly after FCS, VAX7S0-M-0001 was done wnich increased the 
; Rev of tne dackplane from A to B, Only 27 maenines were snipoed 
with "A" bpackslanes. 


MSTSOAA=01 REVISION SUMMARY 


% Creation date July 82, 


¥ New revision of the backplane is introduced to inerease the 
addressing capabilities, 


ss Tne LOOi6 Ls not valid for Revision 01 = that combination (LO016 


and Rev C backolane) is a new option designation = 4%S750eCA (See 
below), 


¥ The M8750 menory array will not funetion in an MS7SO“AA option 
configuration. 


¥ Diaqnosties e ECKAC and ECKAM, Run ECKAC first; run ECKAM in 
QUICK VERIFY mode, 


MS7S0CA OPTION REVISION DESCRIPTION 


-MS750@CA Revision 1 0O | Of {| O02 § 03 | 04 | OS | 


MODULE | SuoT : | { i l i | 


Looig st 10 EA Po 
“Me7ze luis otc. ot 
“wa7so i aiewe ota tT 
“phenpuaie Jorteee Ve 


MS750CA=00 REVISION SUMMARY 


* Creation date - projected August 1982, 
¥ This is tne initial introduction of revision control for the 


MS75O°CA and represents the minimum revision levels required 
for FCS of tnis option © July 1982. ..| ; 


-% Note that the LOO13 cannot tbe used in thas ostion.. : 


¥ Any mixture of M8728 and “8750 arrays will functions: nowever, 
©8759 arrays ust secupy the slots adjacent to the LO016 
controller, starting with siot li. 
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® This option requires V¥S V 3.0 or higher. 


% Minimum 11750 kernal rev to support tenis option is 48, 


* Diagnostics = ECKAC (min. rev. 6.2) = EVNDX 7,0 (July 1982) 
ECKAM (min. rev. 2.4) " 


Run ECKAC first: run ECKAM in QUICK VERIFY mode, 


RH750 OPTION REVISION DESCRIPTION 


RH750 Revision f§ oo f OL t O02 ¢ O3 t O4 F OS J 
MODULE | SLOT | ! 
L000?) st 7,8 or 9 A PAL-B 1 1 ro 4 


RH750°00 REVISION SUMMARY 


% Creation date is FCS - April 1981. 


* This represents the initial introduction of revision control 
for the RH7S0 and represents the minimum reviston level for 
the L0007 nodule at FCS, 


% Diagnosties © ECCAA and EVRAA, 


RH750eO01 REVISION SUMMARY 


% Creation date is Oetober, 1981. 


% Represents RH7S0"R-0001 FCO, whienm consisted of ECO LO007=TW002 
to fix the oroeblem of data lates on multiple MASSBUS systems, 
Replace 23-909A9 at location E12 with 23-969A9,. 


FC done on "C" etch modules only. Eten Revision "DBD", Module 
- Rev "B" {is a relayeut of the LO007 module and is equivalent to 
Eten Rev "CC", Module Rev "Ai", 


* Diagnostics = ECCAA and EVRAA, 


ui 
‘ «@ 
& 
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FP7SQO OPTION REVISION DESCRIPTION 


FP750 Revision i oo fF OL ff O02 ¢( O03 ft O04 | O§ | 


MODULE | SLOT i to { i i | | 


£0001 { 1 i 8 ic i { ! { | 


FP750200 REVISION SUMMARY : we 


* (Creation date is FCS = December 1981, This represents the 
minimum module revision level reguired at FCS. 


* 11750 kernal rev must be at Rev 3 (Rev 94 microcode reauired). 


* Diagnosties = ECKAB (min. reve 7.2) 
ESCAA (min. rev. 6.4) 
EVKAB Cmin. rev. 225) 
EVKAC (min. reve. 4.0) 


EVNDX 4.9 CJan 1982) 
—. 


FP7S50<-01 REVISION SUMMARY 


¥ Creation date is March 1981, 


8 Represents FP7SQeR=0001 FCO consisting of ECO LOOOLeTW002, whicn 


fixes the problem of the FPA not powering up “enables” due to 
incomplete poy ene eaaena en of circuitry. 


% Diagnosties = ECKAB (min, reve 742) © EVNDX 4. 0 (Jan 1982) 
ESCAA (min. rev. 6.4) @= 
EVKAB (min. rev. 2.5) @ | . 
EVKAC (min. rev. 4,0) = . 


KU7SO OPTION REVISION DESCRIPTION 


KU750 Revision © f oo ff O21 Ff O02 Ff O3 4 O4 | OS | 


MODULE l SLOT l | ! i i i | 


S413855-C\ attaches | ar | { es eee { 


“tte Looos | C 4 -: 4 Fe edt 4 


-_ 


7 ‘a : a - 
-—< . ‘ - - 
- - se 


(& FCS scheduled for September 1982. 
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KL750*00 REVISION SUMMARY 


° 
ee egoeoaesesaeoeevoa edo 222208828 22 GG ® 


* Creation date is FCS e- March 82, 


* This represents the minimum module revision level required 
at FCS. | 


¥ Requires KU780°YG microcode rev at 2,0 or higner. 


% Diagnostie = ECKAX e 11750 Cluster Exereiser @= EVNDX 7.0 (July 82) 
(minimum rev 3.4) 


Dw750 OPTION REVISION DESCRIPTION 


DW750 Revision 1 0O f OL $$ 02 ¢{ O03 {t 04 | O8.4 


MODULE i SLOT i 4 { I | i ; 


L0010 { 1 2? 4 i { ! { ! 


DW7S02e00 REVISION SUMMARY 


@Seseeoaecesesoe ese Seeeaaenoeoaonvea eoodeead &e 
> 


€ FCS seneduled for Septemper 1982, 
* 11750 kernal rev must be 30/38 or RKisner. 
* Requires Version 3.0 or higher. 


* Diagnestics = ECSAA = min. rev 6.4 = EVNDX Release 4.0 (Jan 82) 
ECCBA = min. rev 1,32 


DR7S50 DPTION REVISION DESCRIPTION 


DR750 Revision + oo f O1 ¢ O02 {| 683 | O4 | O§ | 


MODULE | SLOT [ ' b ! i i. | 


LOO14 | f ' ? 1 | | ft t 


. 11750 kernal rev must be 40/48 or nigner, oe 


¥ Requires V“S Version 3,0. 


¥ Diagnosties © EVDFD - rev 1.0 = EVNDX Release 7.0 (July 6&2) 
EVDFE = Rev 1,9 
EVDFE © rev 1,0 
EVNFS © rev 1,0 
ECODFA » rey 1.0 
ECOFB - rev {,0 
ECS&A = min rev 6,7 


co 


9 eer eerrereeng i | 
ini 
ininie 








2 5V SENSE 
6! || 


1 
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POWER REF 
“Ji J2 J3- 





ROM PRESENT 








tpsb one 


{_“2sv eur 


AOMMODEM 


| 


ay 
ey z 
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OPTION SLOTS 





cre 


jij J2- 
147 147 
4258p 1258 f 
369 369 


OPTION SLOT BUSGRANTS . 


TO SELECT REMOVE JUMPER 











BG 4 ADOX 67 
8G5 A0OX 66 
8G6 A0OX 73 
8G 7 v7 os 


SA CLOCK 
SA ST/SP 

M CLOCK 
BASE CLOCK 
8 CLOCK 
MEM STALL 
PHASE 1 













~OewrwAw OOO 
=~a~O--go oO —- ~ © 
~~~Q00~-- ~ ~ 





; =~—t- a ot oot OO CO 





pins | cooeas | coosas | coosag | c00650 





JUMPER | coggas | cooses | CO06S1 | CO06S2 
70 GND | | 





32% to 
see (TET hoes [ro 
J3- it= J5~ 


Ta OSt2 


VAX-11/7590 Backplane Decal ‘2, 
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JeCigi. SuuT JUAPEKS 


SECTION A JF DESIRED SLOT 


clus GRANT JUMPERS SuUOTS 7,5,9 GF THe EXTEXOED AcX SECTION 


SLOT 7 


65 . « 60 
07 en 88 
69 L370 
Jl. ew G2 
73 Ee) 74 
75 6 « 78 
77 G3 78 


79 2 6 89 


SLIT 8 


605 . e 66 
07 C8 
69 970 


71 e «6 72 


13 oy 4 


75 6 « 76 


77 G76 
79 «© e« 80 


Adee AW OPTION IS NOT INSLALLED. IN A SLOT, ALL SG JUMPERS AUST GE INSTALLED! 


ade INSTALLING A CPELTOW, ALL BG JUMPERS MUST BE REMOVED FRO4 THAT SLUT! 


SLU 93 


635 « « 66 
67 fo 68 
69 Ee 70 
TL oe «66 67% 
73 Eo} 74 


750. = 06e 670 


737 


79 62 lw BEC 
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ERROR LOGGER 
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ERROR LOG DESePIPTICh aAtb USE 


THE ERPOR LOGGER CONSISTS CF BASICALLY THREE FARTS 


1). A SET OF EXECUTIVE ROUTINES THAT DETECT ERRURS AND EVENTS 
ANY RECGRDS RELEVENT INFORMATION ISTO AM ERROR LIG AUFFER 
IN MEMORY, 


2)- A PROCESS CALLED EPRRFMT.EXE THAT PERIODICALLY E™“PTIES THE 
BUFFERS, TRANSFORMS THE OeSCRIPTIONS OF THE ERRORS [NTG A 
STANDARD FCRMAT AND STORES THE FORMATTED INFOR4ATION IN A 
FILE OX DISK. 


3). A PROCESS CALLED SYE.EXE THAT GENERATES KEADASLE REPGRIS 
FROM THE INFORMATION FORMATTED SY eERREFMTLEXE, 


THE EXECUTIVE ROUTINES AND ERRFMT.EXE RUN CONTINUQDUSLY 4a THOUT 
USER INTERVENTION TU FILL THE BUFFERS WITH RAW DATA ON EVERY 
DETECTED ERROR AND EVENT, w9WHEN A SUFFER BECOMES FULL OR A 
PREDETERMINED TIME HAS EXPIRED, THE BUFFER IS EMPTIED TO A FILE 
ON DISK. IF A SUDDEN BURST OF ERRORS CCCUR FASTER THAN THEY CAN 
BE FOURMATTED AND STOREN, THEY NILL BE ASSIGNED A SEQUENCE NUNCER 
ANDO NO OTHER DATA CONCERNING THE EVENT OR ERROR WILL BS LOGGED. 


THE FILE WHICH CONTAINS THE ERROR INFORMATION IS COnfLAINED 
IN THE CSXYSERR] DIRECTORY AND IS CALLED ERRLOG.SYS. WHEN RUSHING 
SYL.EXE THE FILE SHOULD SE RENAMED TO PREVENT VERSION NUMBERS FROM 
ACCUMULATING. ANY NEW ERRORS ENCOUNTERED BY ERR®MTLEXE aI CAUSE . 
A NEw ERRLOG.SYS TO BE CREATED. 


TO RUN SYE.VEXE 


§ SET DEFAULT SYSSDISK: CSYSERP] 

§ REMAME ERRLOG.SYS ERRLUG.OLD/NEWWVERSIO’ 

$ DIR 

§ RUN SYSSSYSTEM:SYE or §$ i#C SYE 

THE PROGRAM WILL ASK SEVERAL QUESTIONS: 

TPUT FILE? (SPECIFY THE EXACT FILE TO 32 CIMPILED) 
Examples: ERPLOG.ULD; 23 
Default: ERRLUG.OLD 

QUTPUT FILE? (THIS WILL BE TRE END RESULT ne sve) 
Examole: MYPTLE iE A 


Default: SYSSCUTPUT 
LP wILbi SEWvD CUTPLL TO A PRINTES 
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SPTIOKS? CSaEVERAL OPTICILS ate Avariussues) 
Defaults: RCLL-p 
Options: kK RULLeJP 
| K SKIES 
Cc CRYPTIC 
Ss STAwDARD 
ROLLeUP A AUICK SUMMARY GF ERRORS FGR FACAH FALLING GEVICEeE 
WITH NC BETAILS ABUUT THE INOIVIOVAL ERRORS. 
THE TOTAL wILL EQUAL THE SUM Gr HARDNARE AND 
SOFTWARE ERRORS. 
BRIEF CONTAINS A BRIEF DESCRIFTION ABOUT FACH ERROK 
A). TYPE OF ERROR 
INCLUOINGs 38). DEVICE OR CUMPONENT WHICY CAUSED IT 
C). A SEGUESCE NUMSER | 
D). <A TIME WHEN THE ERROR NAS COGGEL 
CRYPTIC DEVICE AND CPU ERRORS ONLY. THe DUTPUT WILL 
CONTAIN THE CONTENTS OF ASSOCIATED REGISTERS 
WITH EVERY ERROR SUT nO EXPLANATION, 
STANDARD EVERY ERROR HAS AN ENTRY AND A CIMPLETE BREAKDGwWS 


OF REGISTERS AND A DESCRIPTION OF WHAT THE REGISTERS 
ARE, 


DEVICE NAME? CINDIVIDUAL DEVICE OR <CR> FOR ALL) 


ce CPU AND CMI 
co CONFIGURATIGN CHANGES 
: ME MEMORY AND ALERT 
DEVICES: SY SYSTEM INFORMATION ATID BUGCHECKS 
DMAX RK“s 
DBAX RP“s etc. 
, D ALL DISK 
M ALL TAPES 
MT 
ME 
UNKNOWN UNKWOwN DEVICE ERRORS 


YOU CAN ALSO USE A "e" TQ DELETE CERTAIN DA VICES 


ad BY 
@-/CONFIG 


Exampeles; EVERYTHING BUT CISKS 


EVERYTHING BUT MOUNTS AND VDISADUNTS 
AFTEP DATE? (DESIPED FIRST DATE OF ENTRY) 
SeFORE CATE? (DESIRED LAST DATE GF ENTRY) 


XXw@YYY"19ZZ XXSAXSXX.XX 


DAY WONTH YEAR PELTA TIME IF NESTIRED 
Examples 11“SEP“1981 03:322300.60 | 
HRS MIN SEC 100tHS 
lf Y¥Su DID ROT SPECIFY Aw OUTPUT FILE Uk DEVICE, THe SY EROGRA* 
wIuL INSTRUCT YCU TO ALIGN THE PAPEP Ard SIRIKE RETIRI, 
IF YQu SPFCIFYTED AN QUTEUT FILE Ch RPEVICEL, Yeti SHOULG SCACEIVE wy 
SUCCESSFUL COMPLETIO" *#ESSAGE, AT THIS TINE YOU COUUD AQT Ce 


TYPe CHE JUTPUT FILe, 


SDA 
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System Dumo Analvzer (SUA) Procurerent 


Tnis text is intended to demonstrate how to oroc:re a SDA report after 
a system crash. It is not intended to cemonstrate the interoretation 
of the SDA. 


Now normally the crash dump file is cantained within the 
{[SYSEXE]) directory located on the system disk. 


Log in to SYSTEM MANAGER account. 


— 


Upon the advent of $ promot, obtain a list of files containes 
within the directory (SYSEXE] The file tnat must ba there iss: 


SYSDUMP,DMP 
REKKKKAKAKETHKEKKKEKKSEKKEKKAKERTAAKKSEKSEKKAKKTKKKRAKKAKSEKEAREREREKR SEES 
¥ * 
* DD NUT RENAME THIS FILE ¥ 
id ¥ 


KEKKEKEEKAAERE EERE ASKER S REEKEEEKAKEKEA KE EEESKR EA AREREEEEEEEAEKERES 
Once you have ascertained that the file is present, then type: 
$ MCR SDA 
The standard response to tnat snmould be: 
Enter name of the dump file> 
Tne response to that statement is: 
CSYSEXEJSYSDUMP. DMP 


Tne response to tysfing (SYSEXEJSYSDUMP .[MaP <CRD, is a orief 
description of tne dump and then a SDA prompts: 


SOA> 
After tne SDA> prompt, type in the followinas 


SDA> SET OUTPUT SDADUIP. xxx (Clet xxx be your initials) 
SDA> SHOW SUMMAPY 

SDA> SHOw CRASH 

SDA> SHU# STACK 

SUA> SHUw PROCESS 

SCA> EXAMINE/SPO 

SCA> EXIT 


The EXIT snould nave returned tne you Fack to OCu. 

Ustain a directery. This directorv snould contain a file 

QGADUMP Xxx (xxx snould oe vour initials for file tvoe) 

iOw All vou tave to do is onptain a naracopy cf tne Aumnp, 
§S PRI*T SDADUMPV. xxx 

1cu also can Look at this file at vour terminal: 


S$ TYPE SDAQU'S xxx 
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Bootstrap Process 
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BOOTSTRAP PROCESS 





The following lists the steps required to obtain a running system on a 
VAX-11/750 processor: 


Ll. 
2. 


Power up occurs. 


The VAX-11/750 microcode detects power on and follows the 


power on strategy selected by the POWER-ON-ACTION switch 
located on the processor control panel. 


a. If a restart cannot be done, either an automatic 
bootstrap from the default bootstrap device or a halt 
will be done. 


b. If the machine halts, the microcode program gains 
control. This program: . 


(1) Issues the console prompt (>>>) at the console 
terminal | 


(2) Accepts interactive commands to bootstrap the system 
by means of the default bootstrap device or a 
user-specified bootstrap device 


The microcodé program looks up and executes the bootstrap 
Gevice read-only memory (ROM). This ROM is 256 bytes and 
contains a main routine (at the entry) and a subroutine. The 
main routine reads block 0 from the bootstrap device and 
jumps to the boot block entry. The main routine and the boot 
block routine use the ROM subroutine to read arbitrary blocks 
from the bootstrap device into memory. 


The boot block contains the logical block address, size, ané 
entry offset of the program to be executed in the bootstrap 
process. This program can be either (1) stand-alone BOOTSS, 
when the bootstrap device is the TU58 console drive, or (2) 
VMB.EXE, when the bootstrap device.-is the system disk. 


a. If the bootstrap operation is performed from the console 
TUSS8 tape cassette using stand-alone BOOTS8, the user 
types BOOTS8 commands to set up register input values and 
to load and start VMB.EXE. 


b. If the bootstrap operation is performed directly from the 
system disk using VMB.EXE, the microcode program derives 
the reqister input values. 


VMB.EXE is the primary bootstrap program, which contains 
CPU-independent code and CPpU-dependent routines. It also 
contains a set of primitive non-interrupt-driven drivers for 


sconeraas PROCESS 1 3 9 


all possible svstem devices and a primitive file system for 
locating and reading Files-11 Structure Level 1 end Structure 
Level 2 files. 


VMB.EXE performs the following steps: 


@€. Saves the register values and some values calculated from 
the register values in the restart parameter block (RPB). 


6b. Reads the system identification register to determine the 


processor type and to select the table of appropriate 
processor-dependent data and subroutines. 


ad 


c. Determines the amount and pattern of memory. A page 
frame number (PFN) bitmap is constructed. Unless 
inhibited by a boot flag, memory is tested for gross, 
uncorrectable parity errors. VMB.EXE contructs, in the 
RPB, a table indexed by nexus number of all memory 
controller and I/O adapter types. 


gd. Based on register values, one of the following occurs: 


(1) A boot block at the designated logical block number 
(LBN) will be read into memory and given control. 


(2) A file named (SYSEXE]SYSBOOT.EXE will be read into 
memory and given control. 


(3) A file named [SYSMAINT])DIAGBOOT.EXE will be read 
into memory and given control. 


(4) A file specified by the user in response to a prompt 
will be read into memory and given control. 


SYSBOOT is the standard secondary bootstrap program. It 
performs initialization Suitable for the unmapped 
environment. SYSBOOT performs the following steps: 

a. Reads current parameter settings from SYS.EXE. 


b. Looks up the bootstrap device driver file and stores 
information about it. | 


c¢. If register values so indicate, prompts the user to 
modify current system parameter settings. The user can 
change the start-up command procedure name and modify 
system parameters using SET or a previously created 
parameter file. New parameters become the “current” 
parameters on the next bootstrap operation. 

dd. Sets up SPT, SYSPHD, SCB, and PFN data structures. 

e. Reads the resident executive into high physical memory. 

£. Locates and transfers to INIT code. 


The system initialization process consists of four stages: 
INIT, SYSINIT, STARTUP.COM, and SYSTARTUP.COM. 


a. INIT is part of SYS.EXE. It performs the following: 
(1) Enables mapping and sets the PC to system space. 


(2) Prints the system announcement messace 


(3) 


(4) 
(5) 


(6) 


(7) 


(8) 


(10) 


(11) 
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If requested by means of the scoot flag, stops at the 
XDELTA breakpoint. 


Initializes the system for paging. 


Deallocates available physical pages (PFN bitmap set 


‘up by VMB) to the free page list. 


Initializes the system page table for paged and 
nonpaged pools. 


Initializes I/O adapters using the list of present 
adapters generated by VMB.EXE. Initialization 
consists of mapping adapter register space (only the 
mumber of paces actually used are mapped) and 
calling adapter-specific routines to allocate and 
set up data structures and to initialize the adapter 
hardware. In addition, for UNIBUS adapters, the 8K 
byte I/O page of the UNIBUS is mapped. 


Data structures allocated are: 
MASSBUS -- adapter control block 


channel request block 
interrupt descriptor block 


UNIBUS -- adapter control block 


Performs additional process initialization tasks. 


Transfers the primitive VMB.EXE system device driver 
into nonpaged pool; and saves the driver entry and 
boot device control/status register (CSR) as virtual 
addresses (rather than physical addresses) in the 
RPB. ; 


Loads the CPU-dependent coce image into nonpaged 


pool and links it into the system. 


Loads the terminal handler into non-vaged pool, and 
connects the interrupt vectors. Loads the driver 
image for the svstem device into nonpaged pool, 
connects its interrupt vector, and derives the name 
of the system disk. The rule for the system disk 
Gevice name is as follows: 


device name Examine the primitive driver, where 
the device name is stored. 


controller The controller designator is "A," "B,”" 
or "C" for the first, second, or third. 
occurrence of this kind of adapter. 
For example, if the adapter of the 
system device is the second MASSBUS, 
the controller is 8. (Note that for a 
generally configured system, it is 
possible to use the AUTOCONFIGURE 
command procedure to derive the 
controller name incompatibly with- 
INIT... Consequently, some care is. 
required when configuring multiple 
controllers of possible svstem disks 
across multiple buses.) 


unit Passed from VMS.EXE input, register 
R3. 
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(12) Adds the prologues of the resident drivers (for 
example, MB, NL) to the prologue list. 

(13) Performs initialization of resident drivers. 

(14) Moves completion code of INIT into the pool and 

| executes it. The completion code deallocates space 
occupied by INIT (and optionally XDELTA) to the free 
page list. The completion code then jumps to the 
scheduler, which ultimately results in SYSINIT being 
Swapped in and started. 
b. SYSINIT performs the following: 


(1) If necessary or requested, prompts for the time of 
day. 


(2) Writes back system parameters to SYS.EXE. 
(3) Creates some logical names. 
(4) Sets up swapping and paging files. 


(5) Installs the VAX-l1l1 RMS image and system message 
file as pageable system sections. 


(6) Mounts the system disk (ACP process created). 
(7) Creates the job controller, OPCOM, and ERRFMT. 
(8) Creates the STARTUP process. 


c. STARTUP reads input from the start-up command orocedure, 
which causes it to: 


(1) Create logical names. 

(2) Run SYSSSYSTEM:SYSGEN to configure the I/O systen. 
(3) Install known images. 

(4) Invoke [SYSMGR] SYSTARTUP.COM. 

(5) Log out. 

Gd. SYSTARTUP.COM is an empty command procedure distributed 
by DIGITAL. The system manager can edit SYSTARTUP.COM to 
perform site-specific start-up functions. 

SYSGEN is run by STARTUP or at any other time. SYSGEN: 

a. Provides for dynamic loading of and connecting to - 
drivers. (The operator, null, and mailbox drivers are 


permanently part of the executive image.) 


b. Provides for the creation of new parameter files (which 
have an encoded format). 


c. Creates paging, swapping, and system dump files. 
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THIS IS AN ATTEMPT TO DEMONSTRATE THE FLOW OF A MACKO 
INSTRUCTION THROUGH THE 11/750 BATA PATHS. 


INITIAL INPUT ARGUMENTS 


>>>D/L/P 100 00526120 MOVL (R1)»R2 

HALT 
277D/G 1 1000 | SET UP ADDRESS OF 1000 IN Ri 
2>>D/L/P 1000 12345678 SOME DATA IN 1000 


>>>S 100 


AND WERE OFF... THE START COMMAND IS DECODED BY THE 
CONSOLE MICROCODE IN CCS AND WILL FIRST INITIALIZE THE MACHINE. 
WE KNOW THAT THE CPU WILL PERFORM AN XB FLUSH WHENEVER WE WRITE 
TO THE PC» AND SINCE WE SPECIFIED A NEW PC INSIDE THE START COMMAND» 
AN EXECUTION BUFFER FLUSH TAKES FLACE. AN XB FLUSH REMEMBER DOES 
NOT WRITE ALL ZERO’S TO THE XB’S! THAT WOULD BE SENSELESS. 

ANY TIME THAT WE WRITE THE PC» THE PRK CHIP WILL PERFORM 
A DOUBLE PREFETCH OPERATION BY TAKING THE VALUE SPECIFIED IN THE FC 
AND PERFORMING A BUS READ FROM MEMORY. SINCE THIS FIRST FREFETCH 
HAS ONLY FILLED XBO» ANOTHER PREFETCH WILL OCCUR USING THE FC+4 
AND THE I-STREAM DATA RETURNED WILL BE PUT IN XB1. NOW THAT WE 
HAVE THE XB’S FULL OF DATAs THE PRK WILL START MONITORING THE 
PC BITS 1:0 AND THE °XB SELECT® LINES FROM THE MDR CHIFS» ANI! THE KUT 
FIELD OF THE MICROCODE LOOKING FOR HIS TWO CONDITIONS TO SHE MET. 


1). IS THERE AN EMPTY XB? DETERMINED BY THE PC BITS <1°0> = 3 
2). IS THERE A BUS CYCLE IN FROGRESS? MONITOR BUS FIELD 


KEEP IN MIND THAT THE PRK IS WORKING TOTALY TRANSFARENT TO THE 
MICROCODE AND WILL INITIATE A FPREFETCH WHENEVER IT’S CONDITIONS 
ARE MET OR THE PC GETS REPLACED BY THE USER OR THE USERS FROGRAM. 


EXAMPLE? 29°: BRB 2$ THIS BRANCH INSTRUCTION WOULD REFLACE THE 
PC WITH THE PC PLUS THE BRANCH OFFSET. 


FINALLY AFTER THE FIRST XB WAS FILLED, THE MICROCORE ROUTINE 
FOR THE START COMMAND WILL DO AN IRD1 AND THE WHOLE MESS BEGINS... 


@ OO CC CO CO OO $6 OO OO OO CO OO 6H OH © 


¢? 46 @ 
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I THINK A BLOCK DIAGRAM WOULD BE NICE RIGHT AKOUT NOW... 


BLOCK NUMBER 1 


DPM MIC 
pees = =— SS 5552-5 S="-—— ’ aaa arta las ee ’ 
. y-<a === mmy Sfemm——-\i PC 100 | PCH4 104 $/--=\ 
! CSPAI<--! RNUM ! ! W BUS  fe-n-----------------! 
-------- 4 f\eene=- /1 VA : OM 
| [ano nn—= | -=--------- wnanan=n- ; I 
! IRDX : M BUS ! MDR 1\---/ 
| ponen= !\------- oo is 
1: OSR } Pf 
veseet ROM ! { EPRKI------>CCMKI--~" 
[ Semen a / L.-> PC<1:0> 3} 
: 2 et | 
Poo : IRDI: } 
peteeseessacet ROME 4 
; tf Ventanas} 
ae $203 «102 «101 100} 
$ | peenasem-=, | XB DECODE BUS !------ --------- ~----! 
3 see! IRD! OSR!<-------- -------- ' 0O !: 52! 61 ! DO !xBO 
$8} Seeweenm--/ CMSQI ! Ob feweeneece- ---------~ 
2 84 IRD CSACI | “LE XX § XX $ XX § XX IXBI 
2 4 107 106 105 104 
22 ccs M CLK 
a >} 
3 .=>! - fae? 
\m==>1C | 
m---=>1S >>>S 100! 
tA ; 
iD 


MEMORY 


100=00526110 
1000=12345678 


LETS BEGIN... AFTER THE START COMMAND INITIALIZES THE MACHINE 
AND WRITES THE FC» THE MICROCODED BUT FIELD GETS AN IRI. 


Ae ee mm ene 1. IRD1 OCCURS 


ON AN IRD1 WE KNOW THAT TWO BYTES OF I-STREAM DATA WILL KE SOURCET 
FROM ONE OF THE XB’S OVER THE DECOLDE RUS TO THE IRD GATE ARRAY. 
SOURCING THIS DATA» MOVES AN OPCODE AND THE FIRST OPERAND SPECIFIER 
INTO THE IRD CHIP,» ANDI THE OPCODE IS ALSO SENT TO THE IRDi ROM FOR 
DECODING. SINCE TWO HYTES WERE SOURCED,> WE BUMF THE FC BY 2. 


REFER TO BLOCK NUMBER 2 


20 66 66 06 O69 66 O66 60 66 08 O06 O06 OC OO OO 600 OO © 
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IKCROWORD NUMBER 1 


AT THIS TIME THE IRDi ROM WILL LOOK AT THE OPCODE AND WHEN IT DECODES 
IT AS A MOVL INSTRUCTION» IT WILL OUTPUT BITS 3 THROUGH 9 OF THE BASE 
CONTROL STORE ADDRESS WHICH WHICH WILL TAKE US TO THE PROPER MICROCODE 
ROUTINE. ALSO AT THIS POINT THE IRD CHIP WILL EVALUATE THE ist OFERAND 
SPECIFIER AND OUTPUT THE CONTROL STORE ADDRESS BITS 0 THROUGH 3 GIVING 
US A TOTAL CSAD FOR OUR MOVL INSTRUCTION IN REGISTER DEFFERRED MOLE. 
THE IRD CHIP WILL OUTPUT THE ENCODED VALUE FOR GPR 1 INTO THE RNUM 
REGISTER.(OSR DECODE) | 

THE MDR WHICH CONTAINS GARBAGE WILL BE BACKED UP IN THE @ REGISTER. 


*xx SEE BLOCK NUMBER 2 xxx 


BLOCK NUMBER 2 


a 


DPM | MIC MEMORY 


ne ee ee ’ ee ee ee ’ in a aaa aad tac ? 
: gormmmmmnmny j[fommmnm—\i PC 102 | PC+4 106 [/--=-Ni : 
: CSPAIJ<--i 1 RNUM |: {| W BUS [orem mmr nen nr reese ©: €C ¢ 100=00526102D0 : 
; : cnnemmme! | \ coon 73 VA w—-->1000 © M ¢ 1000=12345678 |} 
: [oe ACGPR. 2-35 Jee —— Seema ewan en aanae ; =z ¢ : 
' IRDX ; M BUS i: MDR i\eo~/3 ‘ 
HE leateneemes i \ ewan | mem mem ownowenmena= SS eee ee et a aw ee ae a a am a 4 
': OSR } : S 4 
ecoeoest ROM | : : | CPRKI poe nes are >COMKJ--—’ 

} <= : : : Low? PC<1:0> : | 
; ~ i --S== , : : : 
: ; : IRDL! Hf ; ; 

covsccereceoevse: ROM ;} H ' PC ‘ 

. i : : : 103 102 V101 100 | 

$ | peeeeenm--, | XB DECODE BUS !-------------------- 

s+ eoo¢! D0 § 61 id wrwwnwmorreresr=-- ; OO $ S2 i XX 3 XX :XBo 

$ $i Seweewnnnm—/ 6 CMSQI | .. pe eS 53658 —5<eee= i 

2 38 TRO CSACI } Yas XX §: XX t+ XX &| XX {XBL 

3 3 : 107 106 “105 104 

ars ccs M CLK PC+4 

. 8; p= =Sse3-= ’ : 

s Sari nOs Se can’ 

Veme > i C33 9> 

some >iN 


MICROWORD NUMBER 


e0 06 60 20 060 O96 00 © 


6e@ 26 CO 69 O60 00 


WHEN THE SPA GATE ARRAY SEE’S THE NUMBER IN RNUM, IT WILL 1 46 
SELECT THE CONTENTS OF R1 AND SEND IT OUT ONTO THE R BUS» 
THROUGH THE B LEG BYPASS OF THE ALU AND OUT ON THE W BUS. 
THE MICROWORD WILL SET UP THE VA REGISTER TO RECIEVE THE 
W BUS (WHICH IS CARRYING OUR ADDRESS OF 1000). 


“ 


THE SECOND MICROWORD WILL CAUSE A aye READ CYCLE TO OCCUR FROM 
MAIN MEMORY INTO THE MDR. 


xxx SEE BLOCK NUMBER 3 Xxx 


BLOCK NUMBER 3 


aa a aaa ae ’ 
: omen =e 47 Se =SS— 
; CSPAI<--! RNUM : : W BUS 
; == SSS" of (eee 7 
; ¢ Joram 
> IRDX : M BUS 
SE lente .\reeeoe= 
>: OSR ;} 4 
eoeeoes ROM : ° 
i . oem ’ : 
: : ; IRD1: , 
eoeoeoceedleveoees ROM ; ; 
> § gpeemenmnmmma,y | XE DECODE BUS 
- eee BO f 61 [deere ewer ewewe= 
$ $i ‘oer en= ‘ CmMSQ]I ; ; 
° 33 IRD Csacli : : 
> 3 ccs M CLK 
- 2  seSees=+S== ’ ‘ 
‘ere>iC READ i 
————— 7iS FROM ; 
(A MAIN i 
'>D MEMORY : 
t 8 


MIC 


PC i102 i: PC#4 106 : 


MBR 12345678 += 


EPRKI------>CCMKI--- 
Liu> PC<120> 


9 
© 


OO +: S2°i XX t XX i 
XX + XX t XX 5 


BP GP CED GED EP SP GSP GLP NS ED GD OS SP SP AD eS GP aD SE =P é 


107 106 “105 104 


PC+4 


[a--\ 


\---/ 


XBO 


XX :XB1 


100=005261D0 
1000=12345578 
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NOW THAT WE HAVE OUR DATA IN THE MDR, WE NEED SOMEPLACE TO FUT IT. 
NO MORE CAN BE DONE WITH THE 1st OPERANDs SO THE MICROCODE ROUTINE 
WILL DO AN IRDX TO BRING IN THE 2nd OPERAND. 


AN IRDX WILL SOURCE ONE BYTE FROM THE XB INTO THE IRD CHIF AND ALSO 
BUMP THE PC BY 1. 


PC} «PC+4 
----------- IRDX 
103 | 107 


MICROWORD NUMBER 3 


WHEN THE OPERAND HITS THE IRD CHIP IT WILL BE DECODED TO FIND 
_QUT IF REGISTER MODE IS USED AND WHICH REGISTER TO GIVE RNUM IF NEEDED. 
THE IRD CHIP WILL SEND THE OPCODE TO THE IRDX ROMS TO SUFPLY AN ADDRESS 


THE IRDX (OSR) ROM WANTS TO KNOW TWO THINGS: 


1. WHAT OP CODE IS IT? FOR A PARTIAL ADDRESS INTO 
THE ROM. 


2). WHAT MODE ARE WE IN? REGISTER MODE 
DETERMINED BY THE UPPER 4 BITS OF 
THE OPERAND SPECIFIER FROM THE IRD CHIP. 


AT THIS TIME THE IRDX ROM WILL OUTPUT AN ADDRESS THAT WILL 
PLACE US IN THE MICROCODE TO HANDLE THE NEEDED OPERANT SPECIFIER. 


THE ENCODED VALUE FOR GPR 2 IS SENT TO THE RNUM REGISTER ANI 
LIKE BEFORE» THE SPA SELECTS THAT REGISTER BUT THIS TIME WE 
WILL BE WRITING INTO IT. 

THE CONTENTS OF THE MDR WILL BE SENT ACROSS THE M BUS,» 
THROUGH THE ALF CHIPS AND ONTO THE WEUS TO BE WRITTEN INTO THE 
SELECTED GFR AND THE MICRO ROUTINE WILL END UP WITH ANOTHER IRD1 
FOR THE NEXT INSTRUCTION. 


xXx SEE BLOCK NUMBER 4 Xxx 
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BLOCK NUMBER 4 


DPM MIC | | MEMORY 
9S SSS SS 2S SeeSe—= ? (eee SSeS S———- SS == ? (es ===—-SS=> >= >> ? 
parmewen—-, | /------ Ni PC 103) ! PC+4 107 f/---\ 
! CSPAI<--! 2 RNUM ! $ W BUS | --------------------! © | 100=00526110 } 
t 3 -------- 6 fN\eere-= 73 VA ! M $ 1000=12345678 | 
: | mmm mena | comes ene n nnn nenn----} I} : 
{  Smeme=>CGPR 2]<-—- M BUS -- MDR <----12345478 !\---/! 
REG. {y-on—= ee é 
MODE !! OSR } | Y 
coscee! ROM ! $0 CPRKIJ-----=> COMKI---" 
: | Sammnn/ : Li.u> PC<1:0> =! 
: : = goamm-y |} 4 
a : IRD: 3 
b4 covccserdorocons ROM } : H PC : 
oe of $103 v102 101 100 } 
eo » | XB DECODE BUS !--------------------: 
$2.06! DO 3 $2 [<---------=------- ! 00 § XX 1 XX } XX IXBO 
$8 Sf Seeeeen-ee * cMsal } { feeeenn------ amore 
ee ee IRD CSACI } ‘LE XX oF XX $ XX | XX IXB.L 
rn a ee , § eewetarere wen eene erase maees / 
4 107 “106 105 104 
232 ccs M CLK PC+4 
rr ee ——-, |} | 
$3 ‘=>IN/A Ife 
\o-=>IN/A 
‘mrm=> 14103 0> 
! WRITE MDR } 
: TO GPR 2 } 
| IRD1 ; 


HAVING JUST FINISHED THE MOVL INSTRUCTION, THE MICROCODE ROUTINE 
LEFT US WITH ANOTHER IRD1. AS BEFORE AN IRD1 WILL SOURCE TWO MORE 
BYTES OF I-STREAM DATA OVER THE XB DECODE BUS» INTO THE IRD CHIF 
AND ALSO UP TO THE IRD1 ROM. AS FEFORE THE PC WILL BE BUMFED BY 2. 


*xXX SEE BLOCK NUMBER S *xXx 


4 OO 00 60 OO OO CO 80 SO OO OO OO 00 60 © 


0 


o@ 


PF 26 CO SO C8 O26 O68 CO 68 OO 6H OO OO © 


DPM 


9 2 Cee a Gee a > ee EP EE oy ee ee + 


CSPAI< 


IRDX 


9 GS ip i ab aD 
: OSR } 
; ROM : 


* GP GP ap a GS 


| 


Sd 
e 


e@nme woe @ ee Se @e @ eo e828 ee 6 2a @20@ 20 eae we 80 we 


von Bie tS i ow | 


R 


) 8 
o@¢¢ eoe0e8%6 0 @ 8 


----, i XB DECODE BUS 


> > GD GS cab a> a= aap ¢ 


OM OS INH 


: IRD: 
ROM : 


) 
8 wow “een 4 


100 


es. 


eee? O00 | XX i<eweere-— 
$$ Seaeeemn-=" MSO? 

: IRD CSACI 

> ccs M CLK 

: je eses see »- 3 
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BLOCK NUMBER 5 


[n-----N\} 


W BUS 


M BUS 


\ 2 CED GED GD GED Cia GED 


MIC 
aaa ca aa tar acta / 
PC ! PC+4 {/---\ 
Sane eo ennan-----! 6 C 
VA : M 
ween nnn nn ennnnnnan--! I 
MDR t\---/ 
CPRKI------>COMKI---’ 
Li.> PC<13:0> ! 
PC+4 3 
103. 102 101 v100 } 
OO |! XX ! XX ! XX IXBO 
XX ! XX ! XX 1 XX {XB1 
107 106 105 7104 
PC 


MEMORY 


100=005261D0 
1000=12345678 


NOTICE WHAT HAPPENED TO THE FC AND PCt+4... THE PC HAS KEEN BUMPED 
TO 105 WHICH TELLS THE PRK CHIF THAT WE HAVE USED ALL THE DATA IN 
A PREFETCH CYCLE WILL OCCUR USING THE PC+4 AS OUR ALDRESS TO 
IF WE SEND THE AIDRESS OF 109 OVER THE 


XBO, 


FETCH DATA FROM MAIN MEMORY. 
CMI WE WILL GET BACK THE LONGWORD ADDRESS CONTAINING 109. 


THIS IS 


DUE TO THE FACT THAT THE CMI IGNORES BITS O AND 1 OF THE ADRESS 
THUS GIVING US A LONGWORD ADDRESS OF 108 WHICH IS EXACTLY WHAT WE 


WANT. 


xxx SEE BLOCX NUMBER 6 XXX 


© OO O86 OO OO OC OO OF OO OO OF OO OO 40 OO 06 
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BLOCK NUMBER 6 


DPM MIC . MEMORY 

} Hee memo omeoe mmm» 9 Smee meee wwe re== ? ¢ ses SSSSee Sere — 9 

peSeees==). 1 == Ni PC 105 i: PC+4 109 i/-—-N: 

CSPAI<--} RNUM ; W BUS (eset es See Kee<se<e= C + 100=0052615D0 =; 

== NS Ji VA M ¢ 1000=12345678 | 

[esac nne | cee meres ress cem mone I: : 

M BUS MDR NS==7t. } 

9 woroowe N wwuawaeawe ! se eeemeesweaneanswoananuwae ~ ® — ca ‘lems cui cams ein ences cm: cam as ce é 
: OSR + ROM OS INH i 
cooeet ROM ; CPRKIJ------ ~CCMRI--—/ 


® 


card L.> PC<1:0> 


: : IRD: 
ecoeoroseoees ROM 


i] 
. r 


: :00 4 


. 
® 
ee @2@e@ ee e 2a see we ©@ ee awn wea ©€ ee @e Ge @e2 we ee Ge 


PC+4 


10B 10A 109 viog 


: y—-—-----=-, } XB DECODE BUS |-------------------- 
es eoet OO 1 XX [Mme wm www nnn nen ; XX & XX t XX § XX i XBO 
$81 Seeene----" ECMSQI ! tf eeee ease eeneaeeceena| 
; 3 IRD CSACJ } Sat XX §& XX & XX & XX i XB 
° ° wean an ap ane apa en Pa ananassae H mena 4 * 0 OD RE ES EY OS CDS SANS CE HO SD CS I CE ID MED eS 7 
oe 107 106 105 7104 
3 3 Ccs M CLK PC 
$$ pewter ees ee y- § 
¢ *=>3 <=! 
am=>IC 
----->!S 
2A : 
iD ' 


EXECUTION OF THE NEW INSTRUCTION TAKES PLACE SIMUTANIOUSLY WITH 
THE PREFETCHs BUT NOTICE WHAT INSTRUCTION WE ARE USING... 
IT IS A HALT INSTRUCTION. WE KNOW THAT A HALT INSTRUCTION HAS 
NO OPERANDS ONLY AN OPCODEs THEREFORE SOMETHING MUST BE [ONE TO 
PREVENT THE IRD CHIP FROM EVALUATING THE SECOND BYTE AS A 1st OFERANI! 
SPECIFIER. WHAT HAPPENS IS WHEN THE IRD1 ROMS DECODE THE HALT 
OPCOBDEs (OR ANY ONE BYTE INSTRUCTION) A SIGNAL NAMED "ROM OS INHIBIT" 
IS OUTPUTED FROM THE ROM ITSELF AND SENT TO THE MSQ AND SAC CHIFS WHERE 
IT DISABLES ANOTHER SIGNAL CALLED *LOD OSR A* WHICH WILL PREVENT THE 
UPDATING OF THE OSR COUNTER. THE SAME SIGNAL TELLS THE SAC CHIF TO 

. TELL THE PHB CHIP NOT TO GENERATE THE SIGNAL “IRE LOD RNUM* WHICH WILL 
PREVENT THE SPA CHIP FROM LOOKING AT RNUMs AND FINNALY THE “LOI! OSR A° 
SIGNAL TELLS THE IRD CHIF NOT TO DECODE THE DATA ON THE OSR SECTION 
OF XB DECODE AS IT IS NOT REALLY AN OFERAND. 


THE HALT MICROCODE FLOW WILL NOW TEST THE CURRENT MODE TO SEE IF WE 
ARE IN KERNAL MODE AS YOU MUST BE TO HALT THE CPU. 


ASSUMING THAT WE ARE IN KERNAL MODE» THE MICROCODE ROUTINE WILL ... 


1). SET UP A HALT CONDE OF 06 IN A TEMFORARY REGISTER 

2). ADD 1 TO THE CURRENT PC GIVING US PC=106 AND FC+4=10A 
3). VARIOUS OTHER TASKS REQUIRED TO SHUTIOOWN THE CPU 

4). AND FINALLY SENI THE FC TO THE FRINT ROUTINE 
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THE MICROCODE PRINT ROUTINE WILL ALWAYS SUBTRACT 2 FROM ANY GIVEN 
PC BEFORE ACTUALLY SENDING IT TO THE CONSOLE. 


PC= 106 
y 


& 


104 


00000104 06 
POS 


- 


THIS LEAVES US AT A PC OF 104 WHICH IS ONE BYTE AHEAD OF THE ACTUAL 
OPCODE OF THE HALT INSTRUCTION. 


THE REASON FOR THIS IS BECAUSE NOW WE CAN SIMPLY TYPE... 


>>> C 


AND CONTINUE ON WITH THE NEXT OPCODE FOLLOWING THE HALT INSTRUCTION. 


ONE FINAL NOTES 


DURING EXECUTION OF MACRO INSTRUCTIONS» IF ANY GIVEN 
INSTRUCTION BLOWS UP AFTER BEING DECODED ON AN IRD1> 
THE PC WOULD HAVE ALREADY BEEN UPDATED BY 2... 

SO THE PRINT ROUTINE CALLED IF WE WERE TO HALT THE 
CPU, WOULD SUBTRACT 2 FROM THE FC GIVING US THE 
CORRECT OFPCODE ADDRESS OF THE FAILING INSTRUCTION. 


THIS ALSO CLARIFIES WHY WE HAVE TO ADD 2 TO A 
MICRO-VERIFY ERROR HALT TO GET THE CORRECT FAILURE 
CODE. THE MICRO-VERIFY ROUTINE IS RESIDENT IN CCS 
ROM AND IS NOT A MACFO PROGRAM AT ALL! THUS IT INOES 
NOT UPDATE THE PC IN ANY WAY» BUT IT STILL USES THE 
SAME PRINT ROUTINE FOR THE ERROR DISPLAY. 


THINK YOU’VE GOT THAT DOWN??? NOW TRY TO EXPLAIN IT TO A CLASS FULL 
OF BEWILDERED ENGINEERS!!! 


Good LUCK. 
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Machine and Bugchecks 
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11/750 MACHINE CHECK INTERPRETATION 


TO HELP ALIVIATE ANY PROBLEMS HAVING TO DO WITH MACHINE CHECKS 
IN THE 11/750 BELOW IS AN EXPLANATION OF WHY AND HOW THEY OCCUR 
ALONG WITH AN EXPLANATION OF HOW TO READ THE MACHINE CHECK LOGOUT. 


A MACHINE CHECK IS A UTRAF TO LOCATION 28 IN THE MICROCODE. THIS 


IS CAUSED ONLY BY TWO CONDITIONS WITHIN THE LOGIC OF THE UTR CHIP. 
THESE CONDITIONS ARE AS FOLLOWS; 


— 


1. TRANSLATION BUFFER PARITIY ERRORS IN DATA OR TAG 
2e BUS ERROR 


THIS SOUNDS EASY BUT WHAT CAN CAUSE A BUS ERROR IS THE PROBLEM. 
PLEASE LOOK AT THE FOLLOWING CHART AND READ THE EXPLANATION BELOW 


¢ 


8 (MACHINE CHECK UCODE ADDRESS) 


_* 
c) 
@ 
e 
® 
e 
® 
e 


e oe¢80 68 
@ eoe8 ¢ @ 


ee 


@#e¢¢06 6 6 o 
eoe¢0e¢0 0 @ e 


ee 6@ 


TB PARITY ERRORS BUS 


ee co ce fT} co eo 
a) 
A] 
Oo. 
A 
Ww 


UNCORECTABLE [IATA NON EXISTANT MEMORY 
CACHE PARITY UNCORECTABLE .RLTO NXM 
ERROR IATA ON 
ON CMI CMI 


WE WILL USE THE ABOVE CHART TO INTERPERT THE MACHINE CHECK LOGOUT 
THAT IS ON FAGE 25 IN THE VAX 11/7750 DIAGNOSTIC MINI REFERENCE GUITE. 
ATTACHED TO THIS SHEET IS A COPY OF THE LOGOUT ANI A BREAKOUT OF 

THE NEEDED REGISTERS IF YOU HAVE NO MINI REFERENCE GUIDE. 


WE NEET TO CORRECT ONE AREA OF THE LOGOUT IN THE MINI REF. GUIDE 
BEFORE WE GO ON. AT LOCATION (SF)t+28S IT SHOULD READ MACHINE CHECK 
ERROR SUMMARY REGISTER ANI! NOT MEMORY CONTROL REGISTER. 
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ALL RIGHT WE ARE OFF}!!! WHAT YOU SEE IN THE LOGOUT IS WHAT IS FUSHED 
ONTO THE STACK WHEN A MACHINE CHECK OCCURS WHILE NORMAL RUNNING OF 


VMS "AFTER® 


THE VECTOR ADDRESS IS BROUGHT IN IN FROM SCEBE+4 AND THE 


VECTOR BITS O AND 1 ARE CHECKED. WE WILL ATTACK THE STACK DUMP FROM 


TWO AREAS? 


1. 


ee 


LOCATION ; 


CAUSE: 


INFORMATION RELATING TO LOCATION OF FAULT (PC ETC) 
CAUSE OF THE FAULT. a. 


AT (SP)+8 IS THE VIRTUAL ADDRESS REGISTER. THIS 
REGISTER IS USED TO FETCH THE OPERAND DATA NEEDED 

BY THE INSTRUCTION. SO IT CONTAINS THE OPERAND > 
ADDRESS IF THE MACHINE CHECK OCCURRED WHILE FETCHING 
OPERAND DATA. | 


AT (SP)+C IS THE PC AT THE TIME OF THE EXCEFTION. 

THIS MAY BE USED WITH (SP)+2C WHICH IS THE ADDRESS OF 
THE OPCODE OF THE FAILING INSTRUCTION. EX: IF YOU 

ARE PREFETCHING AND USE AN INSTRUCTION AT ADDRESS 1000 
AND THAT INSTRUCTION HAS 5S OFERAND SPECIFIERS THE ADDRESS OF 
THE OPCODE +2 IS STORED IN THE PC BACKUP REGISTER UNTIL 
THE NEXT OPCODE IS USED.CIRD1 TIME) AS YOU USE THE 5S 
OPERANDS IN THE INSTRUCTION THE PC (NOT PC BACKUP) IS 
INCREMENTED TO KEEP TRACK OF EXECUTION BUFFER USAGE. 

SO IF WE HAVE A MACHINE CHECK INVOLVED WITH EXECUTION 
BUFFER DATA» WE HAVE PUSHED ONTO THE STACK THE ACTUAL 


PC (SP+C) AND THE OPCODE OF THE INSTRUCTION (SFt2C). 


AT (SP)4+30 WE HAVE THE STANDARD PSL. 


WE SHOULD FIRST LOOK AT THE SUMMARY FPARAMETER CODE 

AT (SP)+4. GENERALLY SFEAKING YOU WILL ONLY HAVE 

NUMBERS 12296 OR 7. 196 AND 7 ARE BASICALLY THE SAME THING. 
THESE MEAN A CONTROL STORE PARITY ERROR OCCURRED OR SOMEHOW 
THE MACHINE WAS SENT TO AN UNUSED IRD OR UNKNOWN ROM 
LOCATION. THIS COULD HAPPEN FOR A FEW REASONS: OF WHICH 

THE MOST LOGICAL IS THAT YOU HAVE A BAD CONTROL STORE» 

BAD MICROSEQUENCER ON THE DPM OR A BAT IRD DECOLE ON 

THE DPM. 
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THE MOST COMMON AND HARDEST TO FIGURE OUT IS THE CODE 

OF 2. THIS RELATES TO MEMORY ERROR»TR PARITY TIMEOUT ETC. 
YOU LIKE THAT ETC. DO YOU. WELL LETS TAKE THE CONFUSION 
OUT OF THE STATEMENT. IF YOU EVER SEE A 2 FOR A SUMMARY 
PARAMETER CODE THE FIRST THING YOU SHOULD LOOK AT IS THE 
MACHINE CHECK ERROR SUMMARY REGISTERS (SF)+28. YOU CAN 
RELATE THIS REGISTER(CMCESR) TO THE ABOVE CHART BECAUSE IT 
WILL TELL YOU WHAT CAUSED YOU TO GET TO UCODE ADDRESS 28. 
FIND THE BREAKOUT OF THE MCESR (PAGE 28 IN MINI REF.GUIDE) 
AND YOU WILL SEE A FOUR BIT REGISTER. LET US MAKE THE 
NEEDED CHANGE. THERE IS NO LONGER AN UNALIGNED UNIBUS 
REFERENCE THAT CAUSES A MACHINE CHECKs SO CROSS IT OFF. 
BIT O WILL TELL YOU IF THE MACHINE CHECK OCCURED WHILE 
DOING A PREFETCH OR OPERAND FETCH.(THIS MAY HELP YOU TO 
FIGURE ON USING THE VA OR PC FOR LOCATION) 


IF BIT O=0 THEN AN OPERAND FETCH WAS HAPPENING 
IF BIT 0=i1 THEN A PREFETCH OF AN INSTRUCTION CAUSED IT. 


BITS 2 AND 3 WILL TELL YOU IF IT WAS A TB ERROR OR BUS ERROR 
AS AN EXAMPLE WE WILL USE THE TB ERROR FIRST. 


TB PARITY ERROR WHILE FETCHING AN OPERAND WOULD CAUSE 
THE REGISTER TO LOOK LIKE THIS WHEN PUSHETI ON THE STACK 


00000004 BIT 2 SET AND O CLEAR. 


IF A-TB ERROR OCURRED WHILE PREFETCHING IT WOULD RE 
AS FOLLOWS; 


O0000005 KIT 2 SET AND O SET. 


EITHER WAY IF IT IS A TB ERROR YOU SHOULT THEN LOOK 
AT(SF)+1C OR THE TRANSLATION GROUP REGISTER. THIS WILL 
TELL YOU WHICH GROUP (0 OR 1) AND IF IT WAS A TAG OR 
DATA ERROR. 


YOU MAY ALSO LOOK AT (SF)+14 WHICH IS THE SAVE MOLE 
REGISTER. THIS WILL TELL YOU THE PROCESSOR ACCESS MOLE 
AND) MEMORY MANAGEMENT STATES DURING THE LAST MICROCONE 
REFERENCE TO MEMORY. 
FROM THIS YOU SHOULD: KNOW WHAT CAUSET! THE MACHINE CHECK ANI 
THE LOCATION. 


LET US RETURN TO THE MCESR AND ASSUME IT LOOKED LIKE THIS» 


00000008 BIT 3 SET 0 CLEAR 
THIS WOULD MEAN A BUS ERROR HAPPENED DURING AN OFERANE 
FETCH. | 


IF YOU LOOK AT THE CHART YOU WILL FIND THERE ARE TWO THINGS 
THAT CAN CAUSE A BUS ERROR. TO FIND OUT WHICH ONE IT WAS 
LOOK AT (SP)4+24 THE BUS ERROR REGISTER. THE BUS ERROR 
REGISTER IS A FOUR BIT REGISTER IN THE MEMORY INTERCONNECT 
MODULE SLOT THREE.(NOT THE MEMORY CONTROLLER) THE EXAMPLE 
WE WILL USE FIRST IS UNCORECTABLE DATA CAUSED THE BUS ERROR. 


THE BUS ERROR REG. WOULD LOOK LIKE THIS; 
00000004 


THIS SAYS UNCORECTABLE DATA CAUSED THE ERROR» 
THERE WERE NO LOST ERRORS(RECEIVED AN OTHER ERROR 
BEFORE THE LAST ONE WAS CLEARED) 


!'!!!CORRECTED READ DATA DID NOT OCCUR. CORRECTED 
READ DATA CAUSES AN INTERRUPT NOT A MACHINE CHECK!!! 


IF YOU LOOK AT THE CHART YOU WILL FINI THAT UNCORRECTABLE 
DATA CAN BE CAUSED BY TWO THINGS; 


1. CACHE PARITY ERROR 
2e UNCORECTABLE DATA FROM THE CMI 


TO DETERMINE WHICH OF THESE CAUSED THE BUS ERROR LOOK 

AT (SP)+20 WHICH IS THE CACHE ERROR REGISTER. THIS 

REGISTER CONTAINS INFORMATION ON THE DATA CACHE. IT IS 

A FOUR BIT REGISTER ON THE MIC MODULE THAT WILL TELL YOU 

IF THE LAST REFERENCE WAS A HITs LOST ERROR AGAIN AS BEFORE 
AND IF YOU HAI A CACHE FARITY ERROR. IF THERE WAS NO CACHE 
PARITY ERROR SET IN THE REGISTER THEN THE BUS ERROR WAS 
CAUSED BY THE UNCORRECTARBLE DATA FROM THE CMI. 
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SOs CONTINUING RIGHT ON LET US ASSUME THAT THE BUS ERROR 
WAS CAUSEI BY A NON EXISTANT MEMORY. AS YOU CAN SEE RY THE 
CHART THAT TWO THINGS CAN CAUSE NXM. FIRST LETS LOON AT THE 
BUS ERROR REGISTER. IT EQUALS; 


00000008 BIT 3 SET = NXM 


THEN WE WOULD LOOK AT THE READ LOCK TIME OUT REGISTER (RLTO) 
THIS IS A ONE BIT REGISTER THAT IF BIT O IS SET A REAL LOCK 
TIME OUT CAUSED THE NXM. WHAT IS A REAL LOCK TIME OUT? GOOD 
QUESTION. IF THE CPU ATTEMPTS TO ACCESS THE CMI DURING A REAR 
LOCK CONDITION A TIMER IS STARTED IN THE CMK GATE ARRAY ON 

THE MIC MODULE. IF THE TIMER RUNS FOR 64 USEC (USEC IS CORRECT) 
THEN THE CMK CHIP GENERATES NXM TO THE UTRAP CHIP THAT WILL 
CAUSE A MACHINE CHECK. IF BIT 0 IS CLEAR IN THIS REGISTER ANI 
THE BUS ERROR REGISTER SAYS A NXM CAUSED THE MACHINE CHECK 

THEN IT WAS CAUSED BY NXM ON THE CMI. 


THE ONLY THING THAT WAS PUSHED ONTO THE STACK THAT WE 

HAVE NOT TALKED ABOUT IS (SP)410» THE MEMORY DATA REGISTER 
(MDR). THIS WILL CONTAIN THE LAST DATA FETCHED FROM CACHE 
OR MAIN MEMORY. ; 


HOPEFULLY THIS EXPANATIONs CHART ANID HANDOUT WILL 
CLEAR UP SOME MISCONCEPTIONS CONCERNING THE 11/750 
MACHINE CHECK. 
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GENERAL 11/750 MICROCODE FLOw FOR A MACHINE CHECK 


1. MACHINE CHECK EXCEPTION CONDITION OCCURS 


THE VARIOUS TYPES ARE AS FOLLU«S: 


NOTE” 


A. BUS ERRORs="--> NXM OFF CKI FROM! *=2<> CMC MODULE 
| (NON EXISTANT MEMORY) | (MEMORY CONTROLLER) 
i 
e*-> UBI MODULE 
} (CUNIBUS INTERFACE) 
i f 
eo-> MBA MODULE 
(MASBUSS ADAPTER) 


ee> JCE eweseeeeeeeeewweenvee) ICE FROM C¥C 
CUNCORRECTABLE ERROR) | COR OTHER DEVICE) 
! 


! 

I 
i 
{ 
, 
| err-> CACHE PARITY ERROR 
| 


@“-> RLTO 
CREAD LOCK TIME QUT) 


B. TB ERRORsSe\--<e> TRANSLATION BUFFER TAG PARITY ERRGR 
: ) | 


j . 
wee> TRANSLATION BUFFER DATA PARITY ERROR 


THE TWC CATEGORIES OF MACHINE CHECK CONDITIONS CAN. 
Be BROKEN DOWN InTO TWO MORE GRKOUPSS 


> 


A. SOURCING DATA FROM I-STREAM:<©=> MSRC X8 TH ERROR 
' EREKTKKSTTKAAKKESELKKKATEKERSZ 


SEE NOTE i * TRANSLATION BUFFER ERROR F 
; * ENCOUNTERED wHEN SGURCING * 
l ®* THE BAD DATA FROM THE x 
{ * EXECUTION BUFFER ¥ 
{ SETSFFESTRESTTEKSREKREFE TEKH TTKESE 
i 
eee> MSRC X8 BUS ERROR 


SPSEFSFFKESFSFSKEKCETCAFEKECSEEKTKCET ECE 
* BUS ERROR ENCOUNTERED * 
* WHEN SQURCING THE EAD DATA* 
* FROM THE EXECUTION BUFFER * 
FSFETTSAEKAATARAKATC HTL SEFKATECES 


WHEN A TB OR BUS ERROR OCCURS DURING A PREFETCH, THE EKKOR ILS 
IGNORED UNTIL wxE ATTEMPT TO SOURCE THE BAD DATA FROM TRE 
EXECUTION SUFFER. THIS IS TO PREVERT UNNECCESSARY EXKOK 
HANDLING OF OATA THAT MIGHT nCY GET USED ANYWAY, 

THE DATA IN THE X8 IS NOT ALWAYS THe RIsAT DATA TO BE EXECUTED, 
FOR EXAMPLE: IF THE CURRENTLY EXECUTING INSTRUCTION IS A 
BRANCHING INSTRUCTION I[T wilLL MUOIFY THE PC THUS CAUSING AN 
EXECUTION BUFFER FLUSH wHICH CLEARS OUT THE XB AND FILLS IT 
wITH THE DATA FROM THE NEW PC AND PC+4,. 
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8. ERROR DURING INSTRUCTION DECUDESe2-2>8UT X3 TSB ERROR 
CIRDi/IRDX) ; " ESSESAETCSERKLASKAKKTATSERAT EE 
| #* TB ERROR ENCOUNTERED * 
i * DURING AN ITKO1 GR IRDX * 
‘ SEKTASKSASSEKES KAA PACERS ERE 
i 


-->8UT XB BUS ERROR 
| ESFLRESKSKKAISS GTS KTRAARES 
* BUS ERROR ENCOUNTERED * 
* DURING AN IRD1 OR IRDX * 
RRFFKEKFTLSALAFSTASEC VITAE TS 


-~ - 


2- MSQ, UTR AND SAC CHIPS SET UP A MICRO VECTOR OF 0028 AT THE OQUTPUT 
QF THE MICROSEQUENCER, SENDING US TO THE PROPER MICRO ADDRESS 
AND THE MACHINE CHECK MICRO ROUTINE SETS UP OUR SCESe4 AND 
BUILDS The STACK. 


3. SCBe+4 CONTAINS OUR MACRO VECTOR ADLRESS 
4. USE THE LOWER TwO BITS TO SELECT A STACK: 
VECTOR BITS <1> | <O> 


oO ft Q > USE KERNAL STACK UNLESS <1S> sIT 
IS SET IN PSL 


| 
o 1 1 > USE INTERUPT STACK 

; 
1 st Oo > TRAP TO WCS ADDRESS 2001 If #CS 

i IS NCT PRESENT, TRAP TO 0001 IN CCS 
1 | 


1 > HALT AT VECTOR PC POINTS TO 
INTERUPTED OR FAULTED INSTRUCTION. 


00000000 07 
>>> 


5. PUSH PSL, PC AND 114 OTHER LONGWKORDS OF INFORMATION ON STACK. 

6. LOWER TeO BITS OF VECTOR GET ZEROS WHEN CROSSING CMI Ok ADDRESS 
CYCLE. THE ADDRESS POINTED TO bY THE VECTOR wILL BE ThE STAR? 
OF THE MACRO MACHINE CRECK HANDLER ROUTINE. 


7.e LROL OF MACRO ROUTINE TAKES PLACE. 
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GENERAL MACHIKE CHECK FACRO FLOW 


A MACHINE CHECK CAN BE HANDLED MANY DIFFERENT wAYS DEPENDING 
ON CERTAIN SYSGEN PARAMETERS AND THE CURRENT MODE OF OPERATIUN WHEN 

THE EXCEPTION OCCURRED, THE FOLLOWING CHART IS DESIGNED TO ShGw ONLY 
THE OVERALL SYSTEM RESPONSE TO A MACHINE CHECK. | 





| LOG THE ERROR } 


| CHECK THE MODE |} 


j 
{ 
KERNAL 
BUGCHECK THE CPU DOwN 
(FATAL) 


! 
USER GR SUPERVISOR 
S$ EXIT.S UNLESS THE 
VMS MACRO HANDLER 
DETERMINES THAT IT 
CAN RECOVER FROM THE 
EXCEPTION. (NUN@=FATAL) 


=e on a ee ep ee GP Gh eo 


EXECUTIVE 


IS THE SYSGEN "BUGCHKFATAL" BIT SET? 
YES: TREAT LT LIKE KERNAL MODE 


NOs LOG THE USER OFF UNLESS 
THE VMS MACRO HANDLER 
DETERMINES THAT IT CAN | 
RECOVER FROM THE EXCEPTION. 
(NON@FATAL) 


IF THE 4ACHINE CHECK TURNS INTO A SUGCHECK, IT WILL HAVE 
THE FOLLOWING RESULTS: 


i FATAL ! NON@FATAL BUGCHECK CODE | 

{ BUGCHECK } Ca cee eeeeeeewo cues ceeoeereseece | 

{ CODE | BUGCHKFATAL | BUGCHKFATAL | 

1 | i BIT SET | BIT CLEAR { 

{1 KERNAL | i { l 

{ MODE { SHUTDOWN { LOG THE ERROR |} LOG THE ERROR | 

| sevaeesenee | THE CPU j SHUTDUWN | THEN ! 

1 EXECUTIVE { THE CPU ' RET 4 
| MODE 4 r 


|PROCESS {PROCESS | 
}HAS 1O00ES i 
1 BUGCHECKINOT HAVE] 
IPRIV. j|BUGCHECK! 


| -|PRIV. 1 

|SUPERVISORILOG THE | DO NOT | | 
| MODE | ERROR {LOG THE | DISMISS THE 
| eeweenecee} THEN | ERROR | ERROR THEN 
| USER tSEXIT2.S | BUT | REI 


f MODE | ISEXITSCS ‘} 
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BUGCHECKS 


A BUGCHECK is an internal inconsistency within a process or VMS, 

wm as a corrupted data structure or unexpected exception, detected oy 

‘Se. BugenecKs Can be tne result of programming errors or hardware 
failures. Software related Bugcnecks can be guicxly isolated from tne 
information saved in the system dump file on a system crash and from source 
listings. Hardware related Bugcnecks are not so easy to isolate because 
the hardware failure can occur long before VMS detects it. Later on we 
will look at how to troupnlesnoot some of the common sugeheck failures. 


Bugecnecks are not always fatal to tne System. A Bugeneck that 
occurs while the CPU is in eitner User or Supervisor mode will result in 
termination of the process that incurred the Bugeneck, providing the 
process does not have privilege to cause a Eugcheck. If the Bucchecx is 
not fatal, VMS will dismiss it and allow the process to continue. Jtnerwise 
tratal Bugenecks will not erash the system from User or Supervisor moae,. 


VMAS protects itself and its data structures by using tne Bugeheck 
mechanism while in Executive or Kernel mode. Konefatal BugcheecKxs whiecn 
occur in Executive or Kerne] mode are dismissea tne same as those in 
Supervisor or User mode, unless the SYSSOCOT parameter BUGCHECKFATAL is 
turned on, Nonefatal Bugenecks will be logged to the Error Log. Fatal 
Bugenecks will result in the orderly shutdown of the system. A Small 
amount of information describing the Bugeneck is sent to tre console 
terzinal, a dump file is written to tne disk and then a special code 
is sent to tne CON ecnip’s console transmit data puffer and a HALT 
instruction is executed. The system will then be rebooted unless 
che SYSBOUT parameter flag BUGREBOOT is cleared. 


Tne crash dump file can be analyzed using the System Dump Analyzer 
CSDA). Tne size of tne @aumo file must be four blocks larger than the 
qumper of physical pages in-tne system. If the Space reser-ed on tne aisk 
tor the dump file is too small, only the physical pages tnat can fit in the 
file will be written. A Small dump file will not contain some of tne snost 
crucial contents of physical memory (the system page tables) wnich may make 
analysis witn SDA impossible. | 
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The tools you must Know how to use to analyze a crasn dump include 
ene VMS microficne listings and the System Dump Analyzer. fhis discussion 
assumes you also Know the VAX instruction set and understand how to read a 
MACKO*32 listing. It iS not necessary to understand tne internals of VAS 
to troubleshoot some of the most common Bugchecks that are caused by 
nardware failures. Sugcnecks caused by program errors are beyond the scope 
of this discussion. : 

wnen a Bugeneck occurs, information is lett on the stack whien is 
useful for isolating tne area of code whicn caused tne Bugeneck. This 
information is usually easy to identify. Note that tnis information 1s not 
always available on tne stack. Sometimes a Signal Array can be found on 
the stack witnout a Vector Address array. The first item to locate is the 
Vector Address Array, thougn it is not always available. Tne AP will be 
pointing to tne Vector Address Array if it is on the stack. Tnis array 
will give you the address on the stack of tne signal and mecnanism arrays. 
The mechanism array contains the contents of RO and R1 at tne time of the 
Bugeneck. Tris information will be necessary for analyzing the code tnat 
Bugchecked. 


VECTOR 
AP eeeeun) $eeeewaereereeuoeeeoeeaaeseaaeunene+ AVDORESS 
i 00000002 | ARRAY 
Poeneseseeueneennanenananeononaneaae+ 
poeecoeee | SIGNAL VECTOR © ! 
$ Pe seeeeeeaeceasaenavaenaaneoaoanoeoes 
peaece | MECHANISM VECTOR { 


$e SHB FOESSCSRSHHVA*ASSBVTSVCFESBEBGOS 


The values contained in the VECTOKX AODRESS ARRAY ares; 


o 00000002 "== the number of longwords tnat follow in 


{ 

j 

i 

i 

i 

j tne VECTOR ADDRESS ARRAY. 

i 

' © SIGNAL VECTOR == a pointer to tne first longword 
i | of tne SIGNAL ARRAY. 

i 

l © MECHANISM VECTOR -= a pointer to tne first longword 
| of the MECHANISM ARRAY. 

j 

! 

i MECHANIS™ 

j Powwwece seas saosawesoesanececaerre+ ARRAY 

¢eooee) | 00000004 j 


FY SPSS FSF eeeeoen@Z Oe onnoannans> 


i STACK FRAME ADDRESS | 


$$ SMV See sSeSSVsOFQ ees soeannanaaony 


! DEPTH COUNT | 


rete ee eee tg et eee eet ee ee ee et ge ee ee 
RO 
> @Sweeenew Feveenee Teeter eon eaaeuaneree + 


Ri | 


> SSS QF OSSSHSV*BSVGSVSBVSECe2SAAAEFZEBESY 


ee ee ee we wee re ee ee we ee ee ee ee ee ewe ee me oe 
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The values contained in the MECHANISM ARRAY ares: 


© 00000004 == the number of longwords in tne MECHANISM 
ARRAY. In a MECHANISM ARRAY, tnis value is always four. 


QO FRAME -= the address of the stack frame. 


Oo DEPTH -= the stack depth. (CFFFFFFFD to FFFFFFFF) Look 
for tnis when tne Vector Array is not on tne stack. 


o RO -= tne contents of RO at the time of the exception. 


© Ri "= tne contents of RL at the tine of tne exception. 


SIGNAL 
Pewevevesvnoeawooaaeraseneoeweeecaeuw~es ARKAY 
seacseee) | NUMBER OF LONGWORDS 4 
$F SS VW SSSSOSeGeGeneeannneooenosy 
i EXCEPTION CODE i 
POSSESS CSASSSSBEOSHSASECAOSBECCESESY 
OPTLUNAL ARGUMENTS ! 0 to 284 optional arguments 
GP OD C8 CB GD OD AD AD GD BD OD OD OD Ob BD ED MD CD OD OD AB OB OD ED IB OD AD OD GD AD OD OD C8 OB a can go between the Exception . 
“Sane en eaananasennasa cena as |< eode and the FC. 
$e enseeeceeeeusaeneeneoevewoesaeuseees> 
{ PC j 
PP O92 02808 2SCOGOOCOSC OOS EAOETZOTEFOY 
4 | PSL. : l 


} ®SSVSSSSVSSSSSSSHASZSAOTEVAHACTAFEASH 


As an Examples oe 
Tne values contained in tne SIGNAL ARRAY for an Access 
Visclation Exception which caused a BUgCcNecK ares , 


o 900000005 ©=- the number of longwords contained in the 
SIGNAL ARRAY. For access violations tnis numoer is 
always five. . 


Oo EXCEPTION CODE -= a code wnicn identifies tne type of 
exception. 


© REASON MASK -= tne longword wnose lowest tnree oits, 
if set, indicate that the instruction caused a 
Length Violation (oit 0), referenced tne srocess page 
table (nit 1), and/or read/modify operation (bit 2), 


oO VIRTUAL ADDRESS -= the virtual address tnat tne system 
tried to reference at the time of tne exception. 


o PC w= tne Program Counter. Tne PC contains the address 
ef the instruction that signaled tne exception. 


o PSL ©© the processor status longword at the time of 
the exception. 


Signal arrays ciffer in length, from 4 to 258 longwords, 
depending on the Kind of excesetion tne system detects, 
See tne VAXe1i1 Run Time Library Reterence Manual for 
details. 
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The Signal Array contains more interesting information about the 
iwenecx,. The format of tne Signal Array varies for different Bugecnecks. 
se Exception Code identifies wnat Kind of error led to tne Bugenecx. ihe 
peeption Code indicates such errors as Access Violation, Opcode Reserved 

DEC, etc. FOllowing the Exception Code are optional arguments. These 
_guments will vary in numper and meaning for different Bugenecks. Next on 
the stacx is the PC of tne instruction that would nave been executed next, 
Lif an exception nad not occurred. 


Once you nave located the Exception Code within the Signal Array, 
enter the following on a running VAX/VMS systems 


$ @TT<ecr> as 
$ wEXIT %X<exception coder<er> ; 


For access violations the EXCEPTION CODE is Q000000C. 


EXAMPLES 
$§ @eTT<er> 
§ wEXIT EXOC<Ker> 


SSYSTEM“F<ACCViO, access violation, reason masxk=00, 
virtual address=0000000C, PCS7FFD3A58, PSL=0004034 


Now tnat you Know wnat tne Exception Coace means, you can look up 
a snort explanation in tne VAX/VMS System Messages and Recovery Procedures 
Manual. For instance, continuing with the Access Violation example, you 
would lookup ACCVIO on page 23 and find the followings 


" ACCVIG, access violation, reason mask=xx, virtual address=location, 
PC=location, PSLEXxXxxxxxx 


Facility: VAX/VMS System Services 


Explanations An inage attempted to read from or write to a 
memory location tnat is protected against tne current mode. 
Tnis message indicates an exception condition and is : 
followed by a register and stack aump to Nelp locate the 
error. 


User Action: Examine the PC and virtual address displayed 
in the message and cnecx the program listing to verify 
tnat instruction ooerands or procedure call arguments are 
correct. "* 


- Tne explanation given in tne VAX/VMS System messages and Kecovery 
Kanual will give you an idea of what the software was attempting to do or a 
description of the Exception condition wnich led to the Bugeneck. Tne User 
Action may give you some idea of how to proceec in examining the crash 
3ump. Rememper that tnis manual was intended for programmers creating 
program errors and not for analyzing nardware failures, so some of the 
Explanations and User Actions will not be apororpriate to a Nardware 
failure. 
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Now tnat you nave some idea where the Bugenheck error was detected 
and wnat type of an error caused tne Bugcheck, you can attempc a pit of 
=nalysis using SDA. The above stack information may pe available at the 

nsole or by using SDA and examining the stack. Exactly now you proceed 


eitn SDA will depend on your experience and tne type of problem you are 
troublesnooting. 


For instance, suppose you nad an access violation caused by a 
length violation which led to a Bugcneck. The VA that failed can be found 
in the Signal Array. Try to examine this address using SDA. It will 
probably not be possible because the page may not have been mapped. Then 
check the process page table or system page table to tind out if the 
address is mapped and what protection exists. If the VA is an 800xxxxx 
value, then you can use the system map (SYS.MAP) and locate the VMS moacule 
wnien contains the address. If the address is not mapped, it may indicate 
tnat tne program calculated the address incorrectly or dropoped/picxed a bit 
in tne data patns because of a hNardware error. fry to figure out what tne 
address snould have been and if the VA that was generated is off by a 
Single pit. Mayne one particular register dropped a pit. From a single 
failure you may not nave enough information to isolate tne problem to a 
Small enougn area of the system to warrant swapping a module. In these 


eases it is better to wait tor additional ¢crasnes and collect more 
intormation. 


Anotner possibility is tnat a device could cause an error, such as 
constant interrupts, wnhicn could cause a system crash or nang. se 
especially suspicious of tne system disk, MBA or Massbus if all of the 
tallures nappen while page faulting a page or Swapping a process. 


A customer written device driver, or for that matter a DEC device 
ariver, could cause a Bugeneck. If tne VA or PC whicn causes the failure 
is 800xxxxx and you cannot find the module whicn contains tnis address in 
the SYS.mMAP, tnen tne address may ve within a device driver or other VMS 
congoonent sucn as KMS. To find out if it is witnin a device driver, run 
SYSGEN and SHOw /DEVICES. The SHOW/DEVICES command will print out a list 
of address indicating where eacn aevice driver is loaded, and addresses 
wnere Key structures within tne I/O data base can be found. Tne SHO 
OEVICE command under SDA coulda also be used. Just Knowing tnat the aadress 
wnieh caused tne Bugeneck is associated with a particular device driver 
will give you some idea of where to start. In tne case of a suspected 
customer written device driver, it would be wise to involve Software 
Support to nelp analyze the ecrasn and look at the code of the device. 
sriver. 
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BUGCHECK ANALYSIS NUMBER ONE 


Let’s try looking at an example of one Bugceneck which was torced by 
Nnardware error and see if we can determine where the problem lifes. — 


*%** COMMENTS and SDA COMMANDS are indicated py “*" 8*%2 


SDA> SHOW CRASH 
SEKELELSESSESLASE 


VAX/VMS System dump analyzer = 


Dump taken on 13-JULe1981 16:19:26.67 
SSRVEXCEPT, Unexpected system service exception 


Time of system crasn: 13°JUL°1981 16319326.67 
Version of Systems: VAX/VMS VERSION V2.3 
Reason for BUGCHECK exception: SSRVEXCEPT, Unexpected system service exception 
Process currently executing: SYSTEM 
Current image file names .DRAO: ESYSEXE] DIRECTORY .EXE;3 ¥* GETTING A DIRECTORY 
Current IPL: Q (decimal) 
meral registers: 
*%*%5 THE CONTENTS OF REGISTERS RO,R1,SP,PC,& PSL HAVE BEEN *44#8 
44% MODIFIED BY THE SUGCHECK HAwDLER. THE PC IS POINTING #442 
#*#8¢ TO THE BUGCHECK HANDLER FOR SYSTEM SERVICE EXCEPTION, #*4% 


JFFEFE3S RL 


RQ = = 8000A122 R2 ss 7FFEC200 R3 = JVFFEAEUO 
R4 3s 8Q070EA0 R5 sc 7FFEA838 R6 = 7FFEABEC R77 = 00000000 
RS s 7JFFEFS78 R9 s JFFEF9SS8 R10 = 7FFEA79O0 Ril = 7FFEA«L10 
AP = 7FFECDS4 FP = 7JFFECD6C SP = 7JFFECDE6C PC = SQ00A128 
PSL = 00000000 
Processor registers: 

POSR = 80097090 PCBB = 0001A674 accs = 00008G01 
POLR = 00000000 SCS8B = 0007DA00 SBIFS = 00040006 

_ P15R = 7F89SB8000 ASTLVL = 900000004 SBISC = 90000000 
P1iL& = QOOLFFES?7 SISR = 00180000 SBHIMT = 00200200 
SBR = Q0007£400 Iccs = 800000Ci SBIEZER = 00008002 
SLR = 00000700 ICR = FRFFEE6B SSITA = 20006601 

TODR = 738E01C0 SBIS = 900000000 

ISP = 8007F000 ** ON THIS SYSTEM, THIS 1S AN EMPTY STACK *2 
KSP = 7FFECD6C #* THIs IS THE CURRENT STACK ¥#% 
ES? = 7FFEDOBO | 
SSP = 7FFEFS818 
USP = 7FFCC9CS 
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SDA> SHOW PROCESS 
_ SERSRKASASERALESA 


scess status: 00040001 RES,PHDRES 


PCS address |  B0070EAO JIB address 8007A980 
Master PLD 00020016 Creator PID 0000000U 
PIO 00020016. Subprocess count 0 
PHO address 80096600 Swapfile disk address 00000000 
State CUR Termination mailbox 9000 
Current priority 4 AST’s enabled “"  ” KESU 
Base priority 4 AST’S active - NGnE 
UIC | (001,004) AST’s remaining 19 
Mutex count 0 Buffered I/U count/iiait 12/12 
waiting EF cluster 0 Direct 1/0 count/limit 12/12 
Starting wait time 1A180000 BUFIO byte count/limit 20480/204d0 
Event flag wait mask FVFFFFFE # open files allowed left 20 
Local EF cluster 4G C€s8000001 Timer entries allowed left 20 
Local EF cluster i 00000000 Active page table count 4) 
Global cluster 2 pointer 000000G0 Process wS page count 40 


Global ¢cluster 3 pointer 00000000 Global WS page count §5 


A> SHOw STACK 
SRERKEAEEEESE 


rrent operating stack (KERNEL): 


TFFECD4C 

7FFECDSO 

TFFECDS4 

7FFECDSS 

7FFECDSC 

TFFECD6O 

7FFECD64 

TFFECD68 
SP => 7FFECD6C 
TFFECD70 
7FFECD74 
JFFECD79 
TFFECD7C 
TFFECD80 
TFFECD84 
TEFECDSS 
TFFECDSC 
TFFECD9O 
7FFECD94 
TFFECD9S 
TFFECD9C 
TFFECDAO 
TFFECDA4 
TFFECDAS 
TFFECDAC 
TFFECDBO 
TFFECD84 
7FFECDBS 
7FFECDBC 
TFFECDCO 
TFFECDC4 
TFFECDCS 
TFFECDCC 
TFFECDDG 
7FFECDD4 
7FFECDDS 
7FFECDDC 
TFFECDEO 
TFFECDE4 
TFFECDES 


TFFECDEC 


TFFECOFO 
TFFECDF4 
TEFECDES8 
TEFECDFC 


7FFEF9S8 


7FFEA790 
7FFEA210 
TFFECDS84 
TEFFECD6C 
TFFECD64 
B000A129 
00000000 


00000000 
00000000 
7FFEA9S6 
7EFECDCO 
80000014 
$0011265 
00000002 
TEFECDA4 
7FFECD9O 
00000004 
7FFECDCO 
FEFFFFFE 
00400005 
7TFFECO00 
00000005 
00000444 
00000000 
80011A00 
800119FD 
00400000 
SQU0E3S9F 
00000000 
00CC0000 
TFFEDDCS 
7FFECDE4 
80007655 
00000000 
TFFEAEOO 
TFFEASEC 
00000000 
00000000 
00000000 
7FFEDDCS 
7FFEDDBO 
89000A130 
80000096 
01800000 


€sessssessesssssssssssese2z=z2z2 
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CTLSAG..CLIDATA+580 
CTLSAG.CLIDATA 
CTLSGLLKSTKBAS+584 
CTLSGLIKSTKBAS*+56C “Ue 
CTLSGLAKSTKBAS+5S64 
EXESEXCPIN+006 


MMGSIMGACTBUF +156 
CTLSGLIKSTKBAS+5CO 
SYSSCALL.HANDL*004 
EXESREFLECT+#14—E e 

*¥8% THE VECTOR ARR. 
CTLSGLAKSTKBAS*4SA4 
CTLSGLoKSTABAS*S90 | . 
**¥*% THE PECHANISM 
CTLSGLaKSTKBAS+5C0 


CTLSAWDISPVEC 
¥** THE SIGNAL ARR 
**% NOW FIND THE E 


EXESIMGSTA+5C2 
EXESIMGSTA?SSF 


EXESIAGACT+¢CAC 


CTLSGLIKSPINI+FCS8 
CTLSGLIKSTKBAS*#5E4 
EXESCMKRNL+S018 


MMGSIMGACTBUF +600 
MHGSIMGACTBUFSeUEC 


CTLSGLuaASPINI+FC8 
CTLSGLIASPIni+F50 
EXESEXCPTN+O0E 
SYSSCMAKwL+006 


Stee If you have been following the crash so far, you should know tnat 
tne Exception Code was a 444. USing the methoas snown earlier, you should 
nave peen able to determine that tne exception code indicates a PAGRDOERF, 
“tnat is a PAGRDERR. Now looking that up in the VAX/VMS System messages ana 
Recovery Procedures Manual you would find the followings: 


" PAGRDERR, page read error, reason Mask=XxXx, virtual address=location, 
PC=location, PSLEXXXxxxxx 


Facility: VAX/VAS system services 


Explanations The system failed to read a page from aisk into 
memory during a page fault operation. This message inaicates 
an exception condition and is usually followed by a display of 
tne condition arguments, registers, and stack at the time of 
tne exception. 


User Actions Cneck the status of the device and repeat the 
request. If the failure persists, notify the system manager." 


Now wnat do you think would be a good area to examine? while it 
is not possible from tne information above to state conclusively that the 
Bugeneck was caused by a@ hardware failure in the disk subsystem, tne 
availasle evidence is pointing in that direction. This Bugeneck was in 
fact caused by switching the system disk offline/online and then attempting 
to perform a DIR command. AS you can see, this Bugeneck was fairly 
straignt forward and could be isolated to the Ggisk subsystem. I£ this 
Bugenecx occurred again and the hardware was available, you could look at 
the disk subsystem registers. You would find the Volume Valid bit reset. 
Froa this you would then be able to pursue the MBA or Disk drive to 
determine why the Volume Valid bit was reset on the system disk. 
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UT Versian 2 VT100 Kevesd 


rm 


$e ee fe aa oe me we oe oe ee we a a nae ae me me mee ic aaa na aca + 

i | Fnidoxt i Del L i 

' Gold i: Hels } H } 

H : Find : Und Li 

Sh nn en ne om oe 5 sheieeteeteneeateaten $m ee em per on ee em + 

(| PFPesge ¢ Sect [{ Arrend ; Del WwW ii 

| Command: Fill : Rerlece: Und W i 
$e $23 foe e me em— » sheetetneeenetenies + 

i AGvance: Bsckur | Cut : fel C } 

| Bottom Tor : Psste : Und C : 

fhe ore a en cn ete ee $oreene mee fe me ce cee ce me ee me a ae st ce mee on + 

' Word } Fol ! Char ! 

' 7 : : i Enter ! 
‘Chnmscase: Tel Eolt Srecins: H 
freer e--— $—- eee ee 5 saeiehentetentententas + i 

i Line + Select |: Subs | 

: Oren Line ; Reset |i i 

$e rrr rene $e ene fee ee me + 
Hacksrsce Go to hesinninsa of Line 
llelete Tlelete charscter 
Linefeed [lelete to start of word 
CTRL/A ° Comrute teb level 
CTRL/It [tecresse tah level 
CTRL/E Incresse tsb level 
CTRL/K llefine key 

CTRL/L Form feed 

CTRL/T Adjust tabs 

CTRL/U Tlelete to start af line 
CTRL/W Refresh screen 


CTRL /Z Return to line mode 
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EUT Version 2 VTS2 Kevyvrad 


= ante cup seve cup come CE can 


— com com eo cee cee Oe =D 


Oe er 


et C2 OSE TE ee GE CE SOS ER ere ee Cet ous a Sl coreeT 


Backsrace 
lielete 
Linefeed 
CTRL/A 
CTRL/T 
CTRL/ZE 
CTRL/F 
CTRL/K 
CTRLZL 
CTRL T 
CTRL/U 
CTRL AW 


oa, omen so 


Line 


ne oe oe ee cee ae ee lalate + 
; tel Li Ur : 
i Und L i Reelace: 
suimads Danteehentenentanentant fp me me oe we oe ae me + 
t i} fTlel Wii flown : 
© Und Wii Sect i: 
wom ee ep mee ee we ee ee oe wf oe cae ee oe com ae coe oe + 
re |; [lel C i Right : 
; Und C | Srecins: 
 eateateetentontenienten se me en a wee se er ce ee + 
H Cut : Left 3 
ol: Paste : Arsend | 
wom eset fe oe ene cm see as ste en So me oe oe oo cam ee wm oe + 
; Select : Enter ; 

:; Reset ; Subs | 
$¢—-<—-e Seaton + 
Go to hesginning of line 

ielete cheracter 

lielete to start of word 
Comeute tab level 
Tecresse tsh level 
Increase tan level 

Fill text 

liefine kexw 

Form feed 

AgGSt tens 

[lelete to start of Line 


Refresh screeri 


Return to Line mode 
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FOR INTERNAL USE ONLY 
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* THE INFORMATION IN THIS DOCUMENT IS SUBJECT TO CHANGE WITHOUT x 
x NOTICE AND SHOULD NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL x 
* EQUIPMENT CORPORATION. DIGITAL EQUIPMENT CORFORATION ASSUMES x 
x NO RESPONSIBILITY FOR ANY ERRORS WHICH MAY APPEAR IN THIS -TEXT.* 
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x DIGITAL EQUIPMENT CORPORATION x 
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FOR INTERNAL USE ONLY 


ANY SUGGESTIONS OR COMMENTS CONCERNING THIS DOCUMENT SHOULI BE 
DIRECTED TO: 


DIGITAL EQUIPMENT CORFORATION 
EDUCATIONAL SERVICES 
VAX 11/7750 MAGIC BOOK 


12 CROSBY DRIVE BUO/ESS 
BEDFORD» MASSACHUSETTS 01730 


OR CALL DTN-249-4697 
(617) 276-4697 


